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MARINE STRUCTURAL STEEL TOUGHNESS DATA BANK

A substantial amount of toughness data for commonly used marine
steels is available to ship designers. The information, however,
did not exist in a comprehensive database that users could
access. The Ship Structure Committee recognized the need for a
cc venient source of materials design data and sponsored the
dt-elopment of the Marine Structural Steel Toughness Data Bank.

This four volume report contains data records for 10,000 tests on
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Index III

A 1400.6, 1500.1-1500.2, 1500.5-1500.6, I600.1-1600.2,

A Lot ID 5200.1-5200.4 1600.5-1600.6, 1700.1-1700.2, 1700.5-1700.6, 1800.1-

A0161 Lot ID 7800.1-7800.6 1800.2, 1800.5-1800.6,1900.1-1900.2,1900.5-1900.6

A1579-2AA Lot ID 15900.1-159o0.6 ABS-EH32 Material Name 2000.1-2000.9

A36 Material Name 3100.1-3100.11, 3200.1- ABS-EH36 Material Name 2100.1-2100.8,

3200.21, 3300.1-3300.4, 3400.1-3400.4, 3500.1- 2200.1-2200.8, 2300.1-2300.8, 2400.1-2400.20, 2500.1-

3500.4,3600.1-3600.4,3700.1-3700.4,3800.1-3800.4, 2500.18,2600.1-2600.20,2700.1-2700.18,2800.1-

3900.1-3900.3,4000.1-4000.3,4100.1-4100.3,4200.1- 2800.8, 2900.1-2900.8, 3000.1-3000.8

4200.3, 4300.1-4300.3, 4400.1-4400.4, 4500.1-4500.4, A,F Heat Treatment 2800.2, 2800.6, 2900.1-

4600.1-4600.3,4700.1-4700.3,4800.1-4800.3,4900.1- 2900.3, 2900.6, 3000.1-3000.3, 3000.6

4900.3, 5000.1-5000.4, 5100.1-5100.4, 5200.1-5200.4, A,F,A,F,Q,T Heat Treatment 2100.2, 2100.6,

5300.1-5300.4, 5400.1-5400.3, 5500:1-5500.3, 5600.1- 2200.1-2200.3, 2300.1-2300.3, 2400.1-2400.3, 2400.6,

5600.3, 5700.1-5700.3, 5800.1-5800.3, 5900.1-5900.3, 2400.9, 2400.12, 2400.15, 2400.18, 2500.1

6000.1-6000.3,6100.1-6100.3,6200.1-6200.3,6300.1- A,F,N Heat Treatment 2800.1-2800.3

6300.3, 6400.1-6400.23, 6500.1-6500.5, 6600.1- A,K Heat Treatment 12800.1, 12900.1, 13000.1,

6600.5,6700.1-6700.5,6800.1-6800.6,6900.1-6900.2, 13100.1,13200.1, 13300.1, 13400.1, 13500.1, 13600.1,

7000.1-7000.2, 7000.5-7000.6 13700.1

A537 CL1 Material Name 7300.1-7300.6,7400.1- Al-killed Killing Process 2800.1-28003,2800.6,
7400.11, 7500.1-7500.21 290.1-290.3, 2900.6, 3000.1-3000.3, 3000.6

A572 Gr5O Material Name 7600.1-7600.21, A,Q,T Final Processing 16700.1, 16700.11,

7700.1-7700.21, 7800.1-7800.6, 7900.1-7900.6 16700.20,16800.1, 16800.5, 16900.1,16900.5, 17000.1,

A588 GrA Material Name 9200.1-9200.21, 17000.7, 17100.1, 17100.11, 17200.1, 17200.17,

9300.1-9300.21 17200.32, 17300.1, 17300.11, 17400.1, 17400.11,

A588 Material Name 8000.1-8000.5, 8100.1- 17400.20, 17500.1, 17500.11, 17600.1, 17600.5,

8100.5,8200.1-8200.5,8300.1-8300.5,8400.1-8400.2, 17700.1, 17700.11, 17700.20, 17800.1, 17800.5,

8500.1-8500.5,8600.1-8600.5,8700.1-8700.5,8800.1- 17900.1, 17900.17, 17900.32, 18000.1, 18000.7,

8800.5,8900.1-8900.2,9000.1-9000.2,9000.5-9000.9, 18100.1, 18100.7, 18200.1, 18200.11, 18200.20,

9100.1-9100.3,9100.6-9100.9 18300.1, 18300.17, 18300.32, 18400.1, 18400.11,

A6175-8 Lot ID 16100.1-16100.3, 16100.6-16100.8 18400.20, 18500.1, 18500.5

A6670-3A Lot ED 16400.1-16400.6 A,Q,T Heat Treatment 16700.1, 16700.11, 6700.20,

A6670-3B Lot ID 16300.1-16300.6 16800.1,16800.5,16900.1, 16900.5,17000.1,17000.7,

A710 Material Name 9400.1-9400.3, 9500.1- 17100.1, 17100.11, 17200.1, 17200.17, 17200.32,

9500.6, 9600.1-9600.7, 9700.1-9700.10, 9800.1- 17300.1, 17300.11, 17400.1, 17400.11, 17400.20,

9800.3,9900.1-9900.10, 10000.1-10000.5, 10100.1- 17500.1, 17500.11, 17600.1, 17600.5, 17700.1, 17700.11,

10100.5,10200.1-10200.11,10300.1-10300.6,10400.1- 17700.20, 17800.1, 17800.5, 17900.1, 17900.17,

10400.3, 10500.1-10500.7, 10600.1-10600.4, 10700.1- 17900.32,18000.1, 18000.7, 18100.1, 18100.7, 18200.1,

10700.7, 10800.1-10800.7,10900.1-10900.7, 11000.1- 18200.11,18200.20, 18300.1, 18300.17, 18300.32,

11000.7,11100.1-11100.4, 11200.1-11200.6,11300.1- 18400.1, 18400.11, 18400.20, 18500.1, 18500.5

11300.3,11400.1-11400.3,11500.1-11500.7, 11600.1- A,R Final Processing 1000.1-1000.3, 1000.6,

11600.3, 11700.1-11700.6,11800.1-11800.6,11900.1- 1000.9, 1000.12-1000.14, 1100.1, 1200.1, 1300.1,

11900.6, 12000.1-12000.3, 12100.1-12100.3,12200.1- 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

12200.3, 12300.1-12300.15,12400.1-12400.3,12700.1- 3100.1, 3200.1, 3300.1, 3400.1, 3500.1, 3600.1,

12700.7, 12800.1-12800.5, 12900.1-12900.5,13000.1- 3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 4200.1,

13000.5, 13100.1-13100.5, 13200.1-1320.3, 13300.1- 4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1,

13300.5, 13400.1-13400.5, 13500.1-13500.5, 13600.- 4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 5400.1,

13600.5, 13700.1-13700.3 5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 6000.1,

AT10-A Material Name 12500.1-12500.6,12600.1- 6100.1, 6200.1, 6300.1, 7000.1, 760.1, 770.1,

12600.14 7800.1, 790.1

ABS Sec43 Standard Method 280o.3, 2800.6, Armco D&M Source 3700.1, 3800.1, 3900.1,

290.3, 2900.6, 3000.3, 300.6 4000.1, 4100.1, 4200.1, 4300.1, 4400.1, 4500.1,

ABS-B Material Name 1000.1-1000.14,1100.1- 4600.1, 4700.1, 4800.1, 4900.1, 5000.1, 5100.1,

1100.2, 1100.5-1100.6,1200.1-1200.2,1200.5-1200.6, 5200.1, 5300.1, 5400.1, 5500.1, 5600.I, 5700.1,

1300.1-1300.2,1300.5-1300.6,1400.1-1400.2,1400.5- 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, 6300.1



Index IV

Armco Producer 2000.1, 3300.1, 3400.1, 3500.1, 17100.6, 17100.9, 17100.12, 17100.15, 17100.18,

3600.1, 3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 17200.2, 17200.8, 17200.13, 17200.18, 17200.23,

4200.1, 4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 17200.28,17200.33, 17200.38,17200.43,17300.2,

4800.1, 4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 17300.6, 17300.9, 17300.12. 17300.15, 17300.18,

5400.1, 5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 17400.2, 17400.6, 17400.9, 17400.12, 17400.5,

6000.1, 6100.1, 6200.1, 6300.1, 7100.1, 7200.1 17400.18,17400.21, 17400.24,17400.27,17500.2,

Armco Source 2000.1, 3300.1, 3400.1, 3500.1, 17500.6, 17500.9, 17500.12, 17500.15, 17500.18,

3600.1 17600.2,17600.6,17700.2, 17700.6, 17700.9,17700.12,

Armco W18 Filler Name 7200.7-7200.8,7200.13, 17700.15,17700.18, 17700.21.17700.24,17700.27,

10900.4-10900.6, 11500.4-11500.6 17800.2,17800.6,17900.2,17900.8, 17900.13,17900.18,

Armco W24 Filler Name 10200.4-10200.6, 17900.23,17900.28,17900.33,17900.38,17900.43,

10800.4-10800.6,11000.4-11000.6, 12300.4-12300.6 18000.2,18000.8,18100.2, 18100.8, 18200.2, 18200.6,

Armco W25 Filler Name 9900.7-9900.9 18200.9, 18200.12,18200.15, 18200.18, 18200.21,

Armco-MPC Reference 3300.1-3300.4,3400.1- 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

3400.4, 3500.1-3500.4, 3600.1-3600.4, 3700.1-3700.4, 18300.18,18300.23, 18300.28, 18300.33, 18300.38,

3800.1-3800.4,3900.1-3900.3,4000.1-4000.3,4100.1- 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

4100.3, 4200.1-42003, 4300.1-4300.3, 4400.1-4400.4, 18400.15,18400.18, 18400.21,18400.24, 18400.27,

4500.1-4500.4,4600.1-4600.3,4700.1-4700.3,4800.1- 18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 18900.3,

4800.3,4900.1-4900.3, 500.1-5000.4,5100.1-5100.4, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 19600.3,

5200.1-5200.4, 530.1-5300.4,5400.1-5400.3,5500.1- 19600.10, 19600.16-19600.18

5500.3,5600.1-5600.3,5700.1-5700.3,5800.1-5800.3, Australia Producer 1100.1, 1200.1, 1300.1, 1400.1,

5900.1-5900.3,6000.1-600.3,6100.1-6100.3,6200.1-; 1500.1, 1600.1, 1700.1, 1800.1, 1900.1

6200.3, 6300.1-6300.3 Australia Source 1100.1, 1200.1, 1300.1, 1400.1,

Assumed Did Specimen Fracture7 1000.3, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1

1000.6, 1000.9, 1000.12, 2100.3, 2100.6, 2300.3,

2300.6, 2400.3, 2400.6, 2400.9, 2400.12, 2400.15, B
2400.18, 2500.2-2500.4,2500.7, 2500.10, 2500.13, B Location 1000.2, 1000.6

2500.16, 2600-3, 2600.6, 2600.9, 2600.12, 2600.15, B0469-2C Lot ID 15400.1-1 "00.6,16200.1-16200.6

2600.18.2700.2-2700.4,2700.7, 2700.10,2700.13, B1038-2B Lot ID 18600.1-18600.6

2700.16,3100.2-3100.10,3200.2-3200.20,7100.2, B-1088-3 Lot ID 18800.1-18800.6

7300.2, 7400.2-7400.10,7500.2-7500.20,7600.2- B-1088-5 Lot ID 18900.1-18900.6

7600.20,7700.2-7700.20,9200.2-9200.20,9300.2- B1908-3 Lot ID 15300.1-15500.2,15500.5-15500.7

9300.20, 9400.2, 950.2, 9500.5, 9600.2, 9600.5, B1908-5A Lot ID 15600.1-15600.6

9700.2, 9700.5-9700.9, 9800.2, 990.2, 9900.5- B1908-5B Lot ID 15800.1-15800.3,15800.6-15800.8

9900.9, 10100.2, 10200.2-10200.10, 10300.2, 10300.5, B5761-2R Lot ID 19500.1-19500.7

10400.2, 10500.2-10500.6, 10600.1,10700.2-10700.4, B8478-3 Lot ID 17800.1-17800.7

10800.2-10800.6,10900.2-10900.6, 11000.2-11000.6, B8490-2 Lot ID 17500.1-17500.19

11100.1, 11200.2, 11200.5, 11300.2, 11400.2,11500.2- B8563-4 Lot ID 17300.1-17300.19

11500.6,11600.2,11700.2,11700.5, 11900.2,12000.2, B8601-5 Lot ID 17100.1-17100.19

12100.2, 12200.2, 12300.2-12300.14,12400.2, 13800.8- B8687-1 Lot ID 17600.1-17600.7
13800.32, 13900.2-13900.22, 14000.4-14000.22, B8740-2 Lot ID 17200.1-17200.46

14700.4-14700.6,14700.9, 14700.13-14700.15,14700.18, B8740-3 Lot ID 16700.1-16700.28

14700.22-14700.24, 14700.27, 14800.4-14800.6, B8817-1 Lot ID 18400.1-18400.28

14800.9, 14800.13-14800.15, 14800.18, 14800.22- B9353-3 Lot ID 16600.1-16600.7

14800.24, 14800.27, 14900.4-14900.6, 14900.9, 14900.13- B9671-1E Lot ID 12600.1-12600.14

14900.15,14900.18,15000.4-15000.6,15000.9,1500.13- Back surface at root Location wrt Surface
15000.15, 15000.18,15000.22-15000.24,15000.27, 14200.16,14200.38, 14300.16,14300.38, 14400.16,

15100.4-15100.6, 15100.9, 15100.13-15100.15,15100.18, 14400.38, 14500.16-1450.24,14500.36-14500.44,

15100.22-15100.24, 15100.27, 15200.4- 15200.6, 14600.16-14600.24, 14600.36-14600.44, 14700.8,

15200.9, 15200.13-15200.15, 15200.18, 16500.3, 14700.17, 14700.26, 14800.8, 14800.17, 14800.26,

16500.6, 16700.2, 16700.6, 16700.9, 16700.12, 16700.15, 14900.8, 14900.17, 15000.8, 15000.17, 15000.26,

16700.18,16700.21,16700.24, 16700.27,16800.2, 15100.8, 15100.17, 15100.26, 15200.8, 15200.17

16800.6, 16900.2, 16900.6, 17000.2, 17000.8, 17100.2,



Index V

Back surface not root .ocation wrt Surface 14600.2-14600.5,14700.2, 14700.11, 14700.20,14800.2,

13800.20-13800.22, 14200.18-14200.26, 14200.40- 14800.11, 14800.20, 14900.2, 14900.11, 15000.2,

14200.48, 14300.18-14300.26,14300.40-14300.48, 15000.11, 15000.20, 15100.2, 15100.11, 15100.20,

14400.18-14400.26, 14400.40-14400.48 15200.2, 15200.11

Basic Flux Type 1650.1, 1650.5 Bunge Producer 16500.1

BL55 Flux Name 13900.1, 13900.4-13900.26,

14000.4-14000.22, 14300.1-14300.48, 14400.1-14400.48, C
14500.1-14500.47, 14600.1-14600.47 C Lot ID 4000.1-4000.3

BOF Melting Practice 1000.1-1000.3, 1000.6, C47T1-39A Lot ID 18500.1-i85o0.7

1000.9, 1000.12-1000.14, 1100.1, 1200.1, 1300.1, C5830 Lot ID 16000.1-16000.6

1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1, C5830-5T Lot ID 15300.1-15300.6

2100.1-2100.3,2100.6, 2200.1-2200.3,2200.6,2300.1- C-9283-11 Lot ID 18700.1-18700.5

2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12, CG A537M Material Name 7100.1-7100.6,

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6, 7200.1-7200.16

2600.9. 2600.12, 2600.15, 2600.18, 2700.1 Charpy V Impact Test Type 1000.3, 1000.6,

Bottom Composition Position 2100.2, 2100.6- 1000.9, 1000.12, 1100.2, 1200.2, 1300.2, 1400.2,

2100.8, 2200.2, 2200.6-2200.8, 2300.2, 2400.2, 1500.2, 1600.2, 1700.2, 1800.2, 1900.2, 2000.4,

2400.6-2400.8,2400.12-2400.14,2400.18-2400.20, 2100.3, 2100.6, 2200.3, 2200.6, 2300.3, 2300.6,

2600.2, 2600.6-2600.8, 2600.12-2600.14, 2600.18- 2400.3, 2400.6, 2400.9, 2400.12, 2400.15, 2400.18,

2600.20, 2800.2, 2800.6-2800.8, 2900.2, 2900.6- 2500.2-2500.4, 2500.7, 2500.10, 2500.13, 2500.16,

2900.8, 3000.2, 3000.6-3000.8 2600.3,2600.6, 2600.9, 2600.12, 2600.15, 2600.18,

Bottom Ingot Position 2100.2, 2100.6, 2200.2, 2700.2-2700.4, 2700.7, 2700.10, 2700.13, 2700.16,

2200.6, 2300.2, 2400.2, 2400.6, 2400.12, 2400.18, 2800.3, 2800.6, 2900.3, 2900.6, 3000.3, 3000.6,

2600.2, 2600.6, 2600.12, 2600.18, 16700.20, 16800.5, 3100.2-3100.10 3200.2-3200.20, 3300.2, 3400.2,

16900.5, 17000.7, 17100.11, 17200.32, 17300.11, 3500.2, 3600.2, 3700.2, 3800.2, 3900.2, 4000.2,

17400.20, 17500.11, 17600.5, 17700.20, 17800.5, 4100.2, 4200.2, 4300.2, 4400.2, 4500.2, 4600.2,

17900.32, 18000.7, 18100.7, 18200.20, 18300.32, 4700.2, 4800.2, 4900.2, 5000.2, 5100.2, 5200.2,

18400.20, 18500.5 5300.2, 5400.2, 5500.2, 5600.2, 5700.2, 5800.2,

BS131H2 Standard Method 14700.4-14700.6, 5900.2, 6000.2, 6100.2, 6200.2, 6300.2, 6400.1,

14700.9, 14700.13-14700.15,14700.18, 14700.22- 6400.4, 6400.7, 6400.10, 6400.13, 6400.16, 6400.19-

14700.24, 14700.27, 14800.4-14800.6, 14800.9, 14800.13- 6400.21, 6500.2-6500.4, 6600.2-6600.4, 6700.2-

14800.15, 14800.18,14800.22-14800.24,14800.27, 6700.4, 6800.2-6800.4, 6900.1, 7000.5, 7100.2,

14900.4-14900.6, 14900.9, 14900.13-14900.15,14900.18, 7200.2, 7200.8, 7200.13, 7300.2, 7400.2-7400.10,

15000.4-15000.6,15000.9, 15000.13-15000.15,15000.18, 7500.2-7500.20,7600.2-7600.20,7700.2-7700.20,

15000.22-15000.24, 15000.27, 15100.4-15100.6, 7800.3,7900.3,8000.2-8000.4, 8100.2-8100.4,8200.2-

15100.9, 15100.13-15100.15, 15100.18, 15100.22- 8200.4, 8300.2-8300.4, 8400.1, 8500.2-8500.4, 8600.2-

15100.24, 15100.27, 15200.4-15200.6, 15200.9, 15200.13- 8600.4, 8700.2-8700.4, 8800.2-8800.4, 8900.1, 9000.2,

15200.15, 15200.18 9100.3, 9200.2-9200.20, 9300.2-9300.20, 9400.2,

BS4360 Gr5OD Material Name 13800.1- 9500.2, 9500.5, 9600.2, 9600.5, 9700.2, 9700.5-

13800.37, 13900.1-13900.26, 14000.1-14000.23, 9700.9, 980.2, 9900.2, 9900.5-9900.9, 10000.2,

14100.1-14100.10, 14200.1-14200.49,14300.1-14300.49, 10100.2, 10200.2-10200.10, 10300.2, 10300.5, 10400.2,

14400.1-14400.49, 14500.1-14500.47, 14600.1-14600.47, 10500.2-10500.6, 10600.1, 10700.2-10700.4, 10800.2-

14700.1-14700.28, 14800.1-14800.28,14900.1-14900.19, 10800.6, 10900.2-10900.6,11000.2-11000.6, 11100.1,

15000.1-15000.28, 15100.1-15100.28,15200.1-15200.19, 11200.2, 11200.5, 11300.2, 11400.2, 11500.2-11500.6,

15300.1-15300.6,15400.1-15400.6,15500.1-15500.2, 11600.2,11700.2,11700.5, 11800.2, 11800.5, 11900.2-

15500.5-15500.7,15600.1-15600.6,15700.1-15700.3, 11900.4,12000.2,12100.2, 12200.2, 12300.2-12300.14,

15700.6-15700.8,15800.1-15800.3, 15800.6-15800.8, 12400.2,12500.3,12600.3, 12600.6, 12700.3, 12800.2,

15900.1-15900.6, 16000.1-16000.6, 16100.1-16100.3, 12900.2, 13000.2, 13100.2, 13200.2, 13300.2, 13400.2,

16100.6--16100.8,16200.1-16200.6, 16300.1-16300.6, 13500.2, 13600.2, 13700.2, 13800.3-13800.5,13800.8-

16400.1-16400.6 13800.32, 13900.2-13900.22, 14000.4-14000.22,

BS5762 Standard Method 7000.2, 13800.34- 14100.5-14100.9,14200.6-14200.48,14300.6-14300.48,

13800.37, 13900.24-13900.26, 14200.2-1420.5, 14400.6-14400.48, 14500.6-14500.44,14600.6-14600.44,

14300.2-14300.5, 14400.2-14400.5, 14500.2-14500.5, 14700.4-14700.6,14700.9, 14700.13-1470.15, 14700.18,
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14700.22-14700.24, 14700.27, 14800.4-14800.6, 1700.5-1700.6, 1800.1-1800.2, 1800.5-1800.6,1900.1-

14800.9, 14800.13-14800.15, 14800.18, 14800.22- 1900.2,1900.5-1900.6, 15500.1-15500.2, 15500.5-

14800.24, 14800.27, 14900.4-14900.6, 14900.9,14900.13- 15500.7, 15600.1-15600.6,16700.1-16700.28, 16800.1-

14900.15,14900.18,15000.4-15000.6,15000.9, 15000.13- 16800.7, 16900.1-16900.7,17000.1-17000.11,17100.1-

15000.15, 15000.18,15000.22-15000.24,15000.27, 17100.19, 17200.1-17200.46, 17300.1-17300.19,

15100.4-15100.6,15100.9, 15100.13-15100.15,15100.18, 17400.1-17400.28,17500.1-17500.19, 17600.1-17600.7,

15100.22-15100.24, 15100.27, 15200.4-15200.6, 17700.1-17700.28, 17800.1-17800.7,17900.1-17900.46,

15200.9, 15200.13-15200.15, 15200.18, 15300.2, 18000.1-18000.11,18100.1-18100.11, 18200.1-18200.28,

15400.2, 15500.2, 15600.2, 15700.3, 15800.3, 15900.3, , 18300.1-18300.46, 18400.1-18400.28,18500.1-18500.7

16000.2, 16100.3, 16200.2, 16300.2, 16400.2, 16500.3, Top 2100.1-2100.5, 2200.1-2200.5, 2300.1-2300.8,

16500.6, 16600.2,16700.2, 16700.6, 16700.9, 16700.12, 2400.1-2400.5, 2400.9-2400.11,2400.15-2400.17,

16700.15, 16700.18,16700.21,16700.24,16700.27, 2500.1-2500.18, 2600.1-2600.5, 2600.9-2600.11,

16800.2, 16800.6,16900.2, 16900.6, 17000.2, 17000.8, 2600.15-2600.17,2700.1-2700.18, 2800.1-2800.5,

17100.2, 17100.6, 17100.9, 17100.12, 17100.15, 2900.1-2900.5, 3000.1-3000.5

17100.18, 17200.2, 17200.8, 17200.13, 17200.18, Concast Ingot Position 1000.1-1000.3,1000.6,

17200.23, 17200.28,17200.33, 17200.38, 17200.43, 1000.9, 1000.12-1000.14, 1100.1, 1200.1, 1300.1,

17300.2, 17300.6, 17300.9, 17300.12, 17300.15, 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

17300.18, 17400.2, 17400.6, 17400.9, 17400.12, 2800.1-2800.3,2800.6,2900.1-2900.3.2900.6,3000.1-

17400.15, 17400.18,17400.21, 17400.24, 17400.27, 3000.3, 3000.6

17500.2, 17500.6, 17500.9, 17500.12, 17500.15, Curve Shape
17500.18,17600.2,17600.6, 17700.2,17700.6, 17700.9, Cleavage 14800.20, 14900.11

17700.12,17700.15,17700.18, 17700.21, 17700.24, Maximum 15000.2, 15Oo.20

17700.27,17800.2,17800.6,17900.2,17900.8,17900.13, Cylindrical Specimen Type 3100.1, 7000.1,

17900.18,17900.23,17900.28,17900.33,17900.38, 7300.1, 7400.1, 7600.1, 7800.1, 7900:1, 9000.1,

17900.43, 18000.2, 18000.8, 18100.2, 18100.8, 18200.2, 9100.1,9200.1, 12500.1, 12600.1, 12700.1, 14700.3,

18200.6, 18200.9, 18200.12, 18200.15, 18200.18, 14700.8, 14700.12, 14700.17, 14700.21, 14700.26,

18200.21, 18200.24, 18200.27, 1&300.2, 18300.8, 14800.3, 14800.8, 14800.12, 14800.17, 14800.21,

18300.13, 18300.18, 18300.23, 18300.28, 18300.33, 14800.26, 14900.3, 14900.8, 14900.12, 14900.17,

18300.38, 18300.43, 18400.2, 18400.6, 18400.9, 15000.3, 15000.8, 15000.12, 15000.17, 15000.21,

18400.12,18400.15,18400.18,18400.21,18400.24, 15000.26, 15100.3, 15100.8, 15100.12, 15100.17,

18400.27,18500.2,18500.6, 18600.3, 18700.2, 18800.3, 15100.21, 15100.26, 15200.3, 15200.8, 15200.12,

18900.3, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 15200.17,15300.1, 15400.1, 15500.1, 15600.1,15700.1,

19500.5, 19600.3, 19600.10, 19600,16-19600.18 15800.1, 15900.1, 16000.1, 16100.1, 16200.1, 16300.1,

Cleavage Curve Shape 14800.20, 14900.11 16400.1,16500.2,16500.5,18600.1, 18800.1,18900.1,

Compact Specimen Type 7800.2,9000.6,9100.2, 19000.2,19100.2,19200.2,19300.2,19400.2,19600.1,

12500.2,12600.2,12700.2,15700.2, 15800.2, 15900.2, 19600.8, 19600.14

16100.2

Compact Tension Specimen Type 18600.2, D
18700.1, 18800.2, 18900.2, 19000.3, 19100.3, 19200.3, D2580-4 Lot ID 17400.1-17400.28

19300.3, 19400.3, 19600.2, 19600.9, 19000.15 D3007-3 Lot ID 15700.1-15700.3,15700.6-15700.8

Composition Position D3631-7L Lot ID 169o0.1-16o.7

1/4T 13800.1-1380.37,13900.1-13900.26,14000.1- D3667-3M Lot ID 17000.1-17000.11

14000.23 D3703-4B Lot I) 16800.1-16800.7

Bottom 21oo.2,2100.6-2100., 2200.2,220.6- D3710-42B Lot ID 17900.1-1790.46

2200.8, 2300.2, 2400.2, 2400.6-2400.8, 2400.12- D3791-2B Lot ID 7300.1-7300.6

2400.14,2400.18-2400.20,2600.2,2600.6--0W.8, D3974-1B Lot ID 18200.1-18200.28

260.12-260.14,2600.18 -260.20,280.2,200 f- D3975-3E Lot ID 1770.1-17700.28

2800.8, 2900.2, 2900.6-2900.8, 3000.2, 3000.6- D4030-4A Lot ID 183oo.1-18300.46

3000.8 D4179-3B Lot ID 79oo.1-790o.6

Ladle 1100.1-1100.2, 1100.5-1100.6, 1200.1- D6274-4 Lot ID %W0.1-9000.2, %00.5-9000.9,
1200.2,1200.5-1200A, 1300.1-1300.2,1300.5-1300.6, 9100.1-9100.3, 9100.6-9100.9

1400.1-1400.2,1400.5-1400.6, 1500.1-1500.2,1500.5- D6873-1A Lot ED 12500.1-12500.6

1500.6, 600.1-1600.2, 1600.5-1600.6,1700.1-1700.2, D6873-IB Lot ID 12700.1-12700.T
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Did Specimen Fracture? 2900.6, 3300.2, 3400.2, 3500.2, 3600.2, 3700.2,

Assumed 1000.3, 1000.6, 1000.9, 1000.12, 2100.3, 3800.2, 3900.2, 4000.2, 4100.2, 4200.2, 4300.2,

2100.6, 2300.3, 2300.6, 2400.3, 2400.6, 2400.9, 4400.2, 4500.2, 4600.2, 4700.2, 4800.2, 4900.2,

2400.12, 2400.15, 2400.18, 2500.2-2500.4,2500.7, 5000.2, 5100.2, 5200.2, 5300.2, 5400.2, 5500.2,

2500.10, 2500.13, 2500.16, 2600.3, 2600.6, 2600.9, 5600.2, 5700.2, 5800.2, 5900.2, 6000.2, 6100.2,

2600.12, 2600.15, 2600.18, 2700.2-2700.4, 2700.7, 6200.2, 6300.2, 6400.1, 6400.4, 6400.7, 6400.10,

2700.10, 2700.13, 2700.16, 3100.2-3100.10, 3200.2- 6400.13,6400.16,6400.19-6400.21,6500.2-6500.4,

3200.20, 7100.2, 7300.2, 7400.2-7400.10, 7500.2- 6600.2-6600.4,6700.2-6700.4,6800.2-6800.4,6900.1,

7500.20, 7600.2-7600.20, 7700.2-7700.20,9200.2- 8000.2-8000.4,8100.2-8100.4,8200.2-8200.4,8300.2-

9200.20, 9300.2-9300.20, 9400.2, 9500.2, 9500.5, 8300.4, 8400.1, 8500.2-8500.4, 8600.2-8600.4, 8700.2-

9600.2, 9600.5, 9700.2, 9700.5-9700.9, 9800.2, 8700.4, 8800.2-8800.4, 8900.1, 14100.5-14100.9

9900.2, 9900.5-9900.9,10100.2, 10200.2-10200.10, Did Specimen Split?
10300.2, 10300.5, 10400.2, 10500.2-10500.6, 10600.1, No 8000.2-8000.4,8100.2-8100.4,8200.2-8200.4,

10700.2-10700.4,10800.2-10800.6,10900.2-10900.6, 8300.2-8300.4,8400.1, 8500.2-8500.4, 8600.2-8600.4,

11000.2-11000.6,11100.1, 11200.2, 11200.5, 11300.2, 8700.2-8700.4, 8800.2-8800.4, 8900.1

11400.2, 11500.2-11500.6,11600.2,11700.2,11700.5, D0733-1D Lot ID 18000.1-18000.11

11900.2,12000.2,12100.2,12200.2,12300.2-12300.14, Double Notch Bend Specimen Type 2000.3,

12400.2, 13800.8-13800.32,13900.2-13900.22,14000.4- 7000.2,14700.2, 14700.11, 14700.20, 14800.2, 14800.11,

14000.22, 14700.4-14700.6, 14700.9, 14700.13- 14800.20, 14900.2, 14900.11, 15000.2, 15000.11,

14700.15, 14700.18,14700.22-14700.24,14700.27, 15000.20, 15100.2, 15100.11, 15100.20, 15200.2,

14800.4-14800.6,14800.9, 14800.13-14800.15,14800.18, 15200.11

14800.22-14800.24, 14800.27, 14900.4-14900.6, Double U-Groove Joint Preparation 10800.4-

14900.9, 14900.13-14900.15, 14900.18, 15000.4- 10800.6,10900.4-10900.6,11000.4-11000.6,12300.4-

15000.6, 15000.9, 15000.13-15000.15, 15000.18, 12300.6

15000.22-15000.24, 15000.27, 15100.4-15100.6, Double V-Groove Joint Preparation 7200.7-

15100.9, 15100.13-15100.15,15100.18,15100.22- 7200.8, 7200.13, 10500.4-10500.6, 11500.4-11500.6,

15100.24, 15100.27,15200.4-15200.6,15200.9, 15200.13- 12300.8-12300.14,14500.1-14500.47,14600.1-14600.47,

15200.15, 15200.18, 16500.3, 16500.6, 16700.2, 16500.1, 16500.5

16700.6, 16700.9, 16700.12, 16700.15, 16700.18, Downhand IG Welding Position 2500.1,

16700.21, 16700.24, 16700.27, 16800.2, 16800.6, 2500.4, 2500.7, 2500.10, 2500.13, 2500.16, 2700.1,

16900.2, 16900.6, 17000.2, 17000.8, 17100.2, 17100.6, 2700.4,2700.7, 2700.10, 2700.13,2700.16,3100.2-

17100.9, 17100.12, 17100.15, 17100.18, 17200.2, 3100.10, 3200.1, 3200.4-3200.20, 7400.2-7400.10,

17200.8, 17200.13, 17200.18, 17200.23, 17200.28, 7500.1, 7500.4-7500.20, 14200.1-14200.48, 14300.1-

17200.33, 17200.38, 17200.43, 17300.2, 17300.6, 14300.48, 14400.1-14400.48, 14500.1-14500.47,

17300.9, 17300.12, 17300.15, 17300.18, 17400.2, 14600.1-14600.47

17400.6, 17400.9, 17400.12, 17400.15, 17400.18, Downhand Welding Position 7200.7-7200.8,

17400.21, 1740(--24, 17400.27, 17500.2, 17500.6, 7200.13,13800.8-13800.36,13900.1,13900.4-13900.26,

17500.9, 17500.12, 17500.15, 17500.18, 17600.2, 14000.1-14000.22, 1650.1, 16500.5, 19000.1, 19100.1,

17600.6, 17700.2, 17700.6, 17700.9,17700.12, 17700.15, 19200.1, 19300.1, 19400.1, 19600.7, 1i6'.14

17700.18, 17700.21, 17700.24, 17700.27, 17800.2, DTNSRDC Producer 1.00.1, 19100.1,19200.1

17800.6, 17900.2, 17900.8, 17900.13, 17900.18, Dynamic Tear Specimen Type 20.8, 7100.5,

17900.23,17900.28,17900.33, 17900.38, 17900.43, 7200.5, 7200.11, 7200.15, 7300.5, 7800.5, 7900.5,

18000.2, 18000.8,18100.2; 18100.8, 18200.2, 18200.6, 9000.7,9100.7, 12500.5, 12600.9-12600.13, 12700.6,

18200.9, 18200.12, 18200.15, 18200.18, 18200.21, 12800.4, 12900.4, 13000.4, 13100.4, 13300.4, 13400.4,

18200.24, 18200.27, 18300.2, 18300.8, 18300.13, 13500.4, 13600.4, 15300.5, 15400.5, 15500.6, 15600.5,

18300.18, 18300.23,18300.28, 18300.33, 18300.38, 15700.7, 15800.7, 15900.5, 16000.5, 16100.7, 16200.5,

18300.43, 18400.2, 18400.6, 18400.9, 18400.12, 16300.5 16400.5,16600.6, 17000.5, 17000.10,17200.5,

18400.15, 18400.18,18400.21, 18400.24, 18400.27, 17200.10,17200.15, 17200.20, 17200.25, 17200.30,

18500.2, 1850.6, 18600.3, 18700.2, 18800.3, 18900.3, 17200.35, 17200.40, 17200.45, 17900.5, 17900.10,

19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 19600.3, 17900.15,17900.20, 17900.25,17900.30, 17900.35,

19600.10, 19600.16-19600.18 17900.40, 17900.45, 18000.5, 18000.10, 18100.5,

Yes 1100.2, 1200.2, 1300.2,1400.2, 1500.2,1600.2, 18100.10, 18300.5, 18300.10, 18300.15, 18300.20,

1700.2, 1800.2, 1900.2, 2000.4, 2200.6, 2900.3, 18300.25,18300.30, 18300.35, 18300.40,18300.45,
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18600.5, 18700.4, 18800.5, 18900.5, 19000.6,19100.6, 9300.20

19200.6, 19300.6, 19400.6, 19500.2, 19600.5, 19600.12, E8018 Filler Specification 10500.4-10500.6

19600.20 E8018-C1 Filler Specification 12300.8-12300.14

Dynamic Tear Test Type 2000.8,7100.5, 7200.5, E8018C-2 Filler Specification 9200.2-9200.20,
7200.11, 7200.15, 7300.5, 7800.5, 7900 5, 9000.7, 9700.7-9700.9

9100.7, 12500.5, 12600.9-12600.13,12700.6,12800.4, E8018-C3 Filler Specification 7400.2-7400.10

12900.4, 13000.4, 13100.4, 13300.4, 13400.4, 13500.4, E813 Standard Method 7800.2, 7900.2, 9000.6,
13600.4,15300.5, 15400.5, 15500.6, 15600.5, 15700.7, 9100.2, 12500.2, 12700.2, 15700.2, 15800.2, 15900.2,

15800.7, 15900.5, 16000.5, 16100.7, 16200.5, 16300.5, 16100.2,19000.3,19100.3, 19200.3, 19300.3, 19400.3

16400.5,16600.6, 17000.5, 17000.10, 17200.5, 17200.10, EF2-F2 Filler Specification 7500.1, 7500.4-

17200.15, 17200.20,17200.25, 17200.30, 17200.35, 7500.20

17200.40, 17200.45, 17900.5, 17900.10,17900.15, electric furnace Melting Practice 5400.1,

17900.20,17900.25,17900.30,17900.35,17900.40, 5500.1, 5600.1

17900.45, 18000.5, 18000.10, 18100.5, 18100.10, ESW Weld Type 6400.4, 6400.7, 6500.1, 6500.4,

18300.5, 18300.10, 18300.15, 18300.20,18300.25, 8000.1, 8000.4, 8600.1, 8600.4

18300.30, 18300.35, 18300.40, 18300.45, 18600.5,

18700.4, 18800.5, 18900.5, 19000.6, 19100.6, 19200.6, F
19300.6, 19400.6, 19500.2, 19600.5, 19600.12, 19600.20 F Heat Treatment 1000.1-1000.3, 100.6, 1000.9,

1000.12-1000.14, 7800.1, 7900.1

E F72-EM12K Filler Specification 3200.1, 3200.4-

E 208 Standard Method l100.14, 1100.6, 1200.6, 3200.20

1300.6, 1400.6, 1500.6, 160.6, 1700.6, 1800.6, F96 Flux Type 7500.1, 7500.4-7500.20

1900.6, 2000.7, 3300.1, 3400.1, 3500.1, 3600.1, FCA Weld Type 14700.1-14700.3,14700.6-14700.8,

3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 4200.1, 14700.11-14700.12,14700.15-14700.17,14700.20-

4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1, 14700.21, 14700.24-14700.26, 14800.1-14800.3,

4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 5400.1, 14800.6-14800.8, 14800.11-14800.12, 14800.15-

5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 6000.1, 14800.17,14800.20-14800.21,14800.24-14800.26,

6100.1, 6200.1, 6300.1, 7100.4, 7200.4, 7200.10, 14900.1-14900.3,14900.6-14900.8,14900.11-14900.12,

13800.7 14900.15-14900.17, 15000.1-15000.3, 15000.6-15000.8,

E 23 Standard Method 7100.2, 16500.3, 16500.6, 15000.11-15000.12,15000.15-15000.17,15000.20-

18600.3, 18700.2, 18800.3, 18900.3, 19000.4,19100.4, 15000.21, 15000.24-15000.26, 15100.1-15100.3,

19200.4,19300.4, 19400.4, 19600.3, 19600.10, 19600.16- 15100.6-15100.8, 15100.11-15100.12, 15100.15-

19600.18 15100.17,15100.20-15100.21,15100.24-15100.26,

E 604 Standard Method 2000.8, 7100.5, 7200.5, 15200.1-15200.3,15200.6-15200.8,15200.11-15200.12,
7200.11, 7200.15, 18600.5, 18700.4, 18800.5, 18900.5, 15200.15-15200.17

19000.6, 19100.6, 19200.6, 19300.6,19400.6, 19600.5, Filler Alloy
19600.12, 19600.20 Hardex-N 1100.6,1200.6, 1300.6,1400.6, 1500.6,

E 8 Standard Method 7100.1, 7200.1, 7200.7, 1600.6, 1700.6, 1800.6, 1900.6, 7100.4, 7200.4,
16500.2, 16500.5, 18600.1, 18800.1, 18900.1, 19000.2, 7200.10

19100.2, 19200.2,19300.2, 19400.2, 196.00.1, 19600.8, Filler Name
19600.14 Armco W18 7200.7-7200.8, 7200.13, 10900.4-

E Lot ID 5300.1-5300.4 10900.6, 11500.4-11500.6
E10018 Filler Specification 16500.1,16500.5 Armco W24 10200.4-10200.6,10800.4-1os00.6,

E11018-M Filler Specification 9900.7-9900.9, 11000.4-11000.6, 12300.4-12300.6

10200.8-10200.10 Armco W25 9900.7-9900.9

E22000/1E Filler Name 19100.1, 19200.1,19300.1, E22000/1E 190.1, 1920.1, 19300.1, 19400.1
19400.1 Hobart25P 6400.4, 6400.7, 6400.10, 6400.13,

E318 Standard Method 12600.2 65o.1, 6500.4, 6600.1, 6600.4
E7018 Filler Specification 3100.2-3100.10, 7600.2- L-SON 138o.8-13S00W36,14200.1-14200.48

7600.20 LindeWS 8000.1, 8000.4,8100.1, 8100.4, 8200.1,

E70-EA2 Filler Specification 7700.1,7700.4- 8200.4, 8600.1, 8600.4, 8700.1, 8700.4

7700.20 Nk203NiC 14700.1-14700.3,14700.6-14700.8,

ET2-EW-W Filler Specification 9300.1,9300.4- 14700.11-14700.12,14,'00.15-14700.17, 14700.20-
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14700.21, 14700.24-14700.26, 14800.1-14800.3, H 14700.1, 14800.1, 14900.1, 15000.1, 15100.1,

14800.6-14800.8, 14800.11-14800.12, 14800.15- 15200.1

14800.17, 14800.20-14800.21,14800.24-14800.26, K 9400.1,9500.1, 9500.4, 9600.1,9700.1,9700.4,

14900.1-14900.3,14900.6-14900.8,14900.11-14900.12, 9800.1, 9900.1, 9900.4, 9900.7, 10000.1, 10100.1,

14900.15-14900.17, 15000.1-15000.3,15000.6-15000.8, 10200.1, 10300.1, 10300.4, 10400.1, 10500.1, 10600.1,

15000.11-15000.12,15000.15-15000.17,15000.20- 10700.1, 10,J0.4, 10800.1,10900.1, 11000.1, 11100.1,

15000.21, 15000.24-15000.26, 15100.1-15100.3, 11200.1,11200.4,11300.1,11400.1, 11500.1,11600.1,

15100.6-15100.8, 15100.11-15100.12, 15100.15- 11700.1,11800.1,11800.5,11900.1, 11900.4, 12000.1,

15100.17, 15100.20-15100.21,15100.24-15100.26, 12100.1, 12200.1, 12300.1, 12400.1

15200.1-15200.3, 15200.6-15200.8, 15200.11-15200.12, N 2000.1,2800.1-2800.3, 2800.6, 2900.1-2900.3,

15200.15-15200.17 2900.6, 3000.1-3000.3, 3000.6, 7300.1, 7400.1,

TW8544 6400.16,6400.19-6400.21,6700.1,6700.4, 7500.1, 9000.1, 9100.1, 9200.1, 9300.1, 13800.2,

6800.1, 6800.4, 8300.1, 8300.4, 8500.1, 8500.4, 13800.5,13900.1,14000.4,14100.1, 14200.1, 14300.1,

8800.1, 8800.4 14400.1,14500.1,14600.1, 15300.1, 15400.1, 15700.1,

W36 13900.1, 13900.4-13900.26,14000.1-14000.22, 15800.1, 15900.1, 16000.1, 16100.1, 16200.1, 16300.1

14300.1-14300.48, 14400.1-14400.48, 14500.1-14500.47, N,A 13800.1-138003, 14100.4-14100.5

14600.1-14600.47 N,C,A 14100.7-14100.9

Filler Specification Q,K 12500.1, 12700.1

E10018 16500.1, 16500.5 Q,T 2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6,

E11018-M 9900.7-9900.9, 10200.8-10200.10 2300.1-2300.3,2400.1-2400.3,2400.6,2400.9, 2400.12,

E7018 3100.2-3100.10, 7600.2-7600.20 2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

E70-EA2 7700.1, 7700.4-7700.20 2600.9,2600.12, 2600.15, 2600.18,2700.1, 7100.1,

E72-EW-W 9300.1, 9300.4-9300.20 7200.1,12600.1, 16400.1,18600.1, 18700.1, 18800.1,

E8018 10500.4-10500.6 18900.1, 19500.1, 19600.1

E8018-C1 12300.8-12300.14 Q,T,W 19600.7

E8018C-2 9200.2-9200.20, 9700.7-9700.9 W 19000.1, 19100.1, 19200.1, 19300.1, 19400.1

E8018-C3 7400.2-7400.10 Final surface Location wrt Surface 11500.4-

EF2-F2 7500.1, 7500.4-7500.20 11500.6, 12300.4-12300.14, 13800.8-13800.18, 13800.24-

F72-EM12K 3200.1, 3200.4-3200.20 13800.32, 13900.1, 13900.4-13900.22, 14000.4-

M22000/10 19600.7, 19600.14 14000.22, 14200.6-14200.14, 14200.28-14200.36,

M22000/1E 19000.1 14300.6-14300.14, 14300.28-14300.36, 14400.6-

PFH-60A 2500.1,2500.4, 2500.7, 2500.10, 2500.13, 14400.14, 14400.28-14400.36, 14500.6-14500.14,

2500.16, 2700.1, 2700.4, 2700.7, 2700.10, 2700.13, 14500.26-14500.34,14600.6-14600.14,14600.26-

2700.16 14600.34, 14700.3, 14700.12, 14700.21, 14800.3,

Final Processing 14800.12, 14800.21, 14900.3, 14900.12, 15000.3,

A,Q,T 16700.1, 16700.11, 16700.20, 16800.1, 15000.12, 15000.21, 15100.3, 15100.12, 15100.21,

16800.5, 16900.1, 16900.5, 17000.1, 17000.7, 17100.1, 15200.3, 15200.12

17100.11, 17200.1, 17200.17, 17200.32, 17300.1, Flat Specimen Type 13800.1-13800.2

17300.11, 17400.1, 17400.11, 17400.20, 17500.1, Flat Welding Position 9700.7-9700.9, 9900.7-

17500.11, 17600.1, 17600.5, 17700.1, 17700.11, 9900.9,10200.4-10200.10,10800.4-10800.6,10900.4-

17700.20, 17800.1, 17800.5, 17900.1, 17900.17, 10900.6,11000.4-11000.6,11500.4-11500.6,12300.4-

17900.32, 18000.1,18000.7, 18100.1,18100.7, 18200.1, 12300.6

18200.11, 18200.20, 18300.1, 18300.17,18300.32, Flux Name

18400.1, 18400.11, 18400.20, 18500.1, 18500.5 BL55 13900.1, 13900.4-13900.26,14000.4-14000.22,

A,R 1000.1-1000.3, 1000.6, 1000.9, 1000.12- 14300.1-14300.48,14400.1-14400.48, 14500.1-1450.47,

1000.14, 1100.1, 1200.1, 1300.1, 1400.1, 1500.1, 14600.1-14600.47

1600.1, 1700.1, 1800.1, 1900.1, 3100.1, 3200.1, Hobart201 6400.4, 6400.7, 6400.10, 6400.13,

3300.1, 3400.1, 3500.1, 3600.1, 3700.1, 3800.1, 6400.16,6400.19-6400.21,6500.1, 6500.4,6600.1,

3900.1, 4000.1, 4100.1, 4200.1, 4300.1, 4400.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.4, 8000.1,

4500.1, 4600.1, 4700.1, 4800.1, 4900.1, 5000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4, 8300.1,

5100.1, 5200.1, 5300.1, 5400.1, 5500.1, 5600.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4, 8700.1,

5700.1, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, 8700.4, 8800.1, 8800.4

6300.1, 7000.1, 7600.1, 7700.1, 7800.1, 7900.1 Linc 860 7200.7-7200.8, 7200.13
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Linc 880 1ISO0.4-11500.6 9100.3, 9200.2-9200.20, 9300.2-9300.20, 10100.2,

Linc 882 iu9o0.4-10900.6 10300.2, 10300.5, 10400.2, 10500.2-10500.6,10600.1,

Linde166p 10200.4-10200.6, 10800.4-10800.6, 10700.2-10700.4, 10800.2-10800.6, 10900.2-10900.6,

11000.4-11000.6, 12300.4-12300.6 11000.2-11000.6, 11100.1, 11200.2, 11200.5, 11500.4-

Linde709-5 9900.7-9900.9 11500.6,11800.2,11800.5,11900.2-11900.4,12000.2,

US-43 2500.1, 2500.4, 2500.7, 2500.10, 2500.13, 12100.2,12200.2,12300.2-12300.14,12400.2, 12500.3,

2500.16, 2700.1, 2700.4, 2700.7,2700.10, 2700.13, 12600.3, 12600.6,12700.3, 12800.2, 12900.2, 13000.2,

2700.16 13100.2, 13200.2, 13300.2, 13400.2, 13500.2, 13600.2,

Flux Type 13700.2,13800.8-13800.32, 13900.2-13900.22, 14100.5-

Basic 16500.1, 16500.5 14100.9, 14700.4-14700.6,14700.9, 14700.13-14700.15.

F96 7500.1, 7500.4-7500.20 14700.18,14700.22-14700.24,14700.27, 14800.4-

Fracture Toughness Test Type 2000.3,7000.2, 14800.6, 14800.9, 14800.13-14800.15, 14800.18,
7800.2, 7900.2, 9000.6, 9100.2, 12500.2, 12600.2, 14800.22-14800.24, 14800.27, 14900.4-14900.6,

12700.2, 13800.34-13800.37, 13900.24-13900.26, 14900.9, 14900.13-14900.15, 14900.18, 15000.4-

14000.2-14000.3, 14100.3, 14200.2-14200.5, 14300.2- 15000.6, 15000.9, 15000.13-15000.15, 15000.18,

14300.5. 14400.2-14400.5, 14500.2-14500.5, 14600.2- 15000.22-15000.24, 15000.27, 15100.4-15100.6,

14600.5, 14700.2, 14700.11, 14700.20, 14800.2, 15100.9, 15100.13-15100.15,15100.18, 15100.22-

14800.11, 14800.20, 14900.2, 14900.11, 15000.2, 15100.24,15100.27, 15200.4-15200.6,15200.9, 15200.13-

15000.11, 15000.20,15100.2, 15100.11, 15100.20, 15200.15, 15200.18, 15300.2, 15400.2, 15500.2,

15200.2,15200.11,15700.2,158002,15900.2,16100.2, 15600.2,15700.3,15800.3, 15900.3,16000.2, 16100.3,

16600.1, 18600.2, 18700.1, 18800.2, 18900.2, 19000.3, 16200.2, 16300.2, 16400.2, 16500.3, 16500.6, 16700.2,

19100.3, 19200.3, 19300.3, 19400.3, 19600.2, 19600.9, 16700.6, 16700.9, 16700.12, 16700.15, 16700.18,

19600.15 16700.21, 16700.24, 16700.27, 16800.2, 16800.6,

FRM Lot ID 19000.1-19000.7 16900.2, 16900.6, 17000.2, 17000.8, 17100.2, 17100.6,
FRN Lot ID 19100.1-19100.7 17100.9, 17100.12, 17100.15, 17100.18, 17200

FRO Lot ID 19600.7-1600.13 17200.8, 17200.13, 17200.18,17200.23, 17200.28,

FRP Lot ID 19600.14-19600.21 17200.33, 17200.38, 17200.43, 17300.2, 17300.6,

Full cross section Location wrt Surface 13800.34- 17300.9, 17300.12, 17300.15, 17300.18, 17400.2,

13800.36, 13900.24-13900.26, 14000.1-14000.3, 17400.6, 17400.9, 17400.12, 17400.15, 17400.18,

14200.1-14200.5,14300.1-14300.5, 14400.1-14400.5, 17400.21, 17400.24, 17400.27, 17500.2, 17500.6,

14500.1-14500.5, 14600.1-14600.5, 14600.46-14600.47 17500.9, 17500.12, 17500.15, 17500.18, 17600.2,

Full Specimen Type 1100.2, 1200.2, 1300.2, 17600.6,17700.2,17700.6,17700.9,17700.12,17700.15,

1400.2, 1500.2, 1600.2, 1700.2, 1800.2, 1900.2, 17700.18,17700.21,17700.24,17700.27,17800.2,

2000.4, 2100.1-2100.3,2100.6, 22"tO.1-2200.3,2200.6, 17800.6, 17900.2, 17900.8, 17900.13, 17900.18,

2300.1-2300.3, 2300.6, 2400.1-2400.3, 2400.6, 2400.9, 17900.23,17900.28, 17900.33,17900.38,17900.43,

2400.12, 2400.15, 2400.18, 2500.2-2500.4, 2500.7, 18000.2, 18000.8, 18100.2, 18100.8, 18200.2, 18200.6,

2500.10, 2500.13, 2500.16, 2600.1-2600.3, 2600.6, 18200.9, 18200.12,18200.15, 18200.18,18200.21,

2600.9, 2600.12, 2600.15, 2600.18, 2700.2-2700.4, 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

2700.7,2700.10, 2700.13, 2700.16, 2800.3,2800.6, 18300.18,18300.23, 18300.28, 18300.33, 18300.38,

2900.3, 2900.6, 3000.3, 3000.6, 3100.2-3100.10, 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

3200.2-3200.20, 3700.2, 3800.2, 3900.2, 4000.2, 18400.15, 18400.18, 18400.21, 18400.24, 18400.27,

4100.2, 4200.2, 4300.2, 4400.2. 'I00.2, 4600.2, 18500.2,18500.6, 18600.3, 18700.2, 18800.3, 18900.3,

4700.2, 4800.2, 4900.2, 5000.2, 5100.2, 5200.2, 19000.4, 19100.4,19200.4, 19300.4, 19400.4,19500.5,

5300.2, 5400.2, 5500.2, 5600.2, 5700.2, 5800.2, 19600.3, 19600.10, 19600.16-19600.18

5900.2, 6000.2, 6100.2, e200.2, 6300.2, 6400.1, Fully Killing Process 1100.1, 1200.1, 1300.1,

6400.4,6400.7, 6400.1v, 6400.13,6400.16,6400.19- 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

6400.21, 6500.2-6500.4, 6600.2-6600.4, 6700.2- 2000.1,2100.1-2100.3,2100.6, 2200.1-2200.3,2200.6,

6700.4, 6800.2-6800.4, 6900.1, 7000.5, 7100.2, 2300.1-2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

7200.2. 7200.8, 7200.13, 7300.2, 7400.2-1400.10, 2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

7500.2-7500.20, 7600.2-7600.20, 7700.2-7700.20, 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

7800.3,7900.3,8000.2-8000.4,8100.2-8100.4,8200.2- Fusion line Location wrt Weld 2500.1, 2700.1,

8200.4,8300.2-8300.4,8400.1,8500.2-8500.4, 8600.2- 3100.2-3100.10,3200.4-3200.6,3200.10,3200.14,

8600.4, 8700.2-8700.4, 8800.2-8800.4, 8900.1', 9000.2, 3200.18, 7400.2-7400.10, 7500.4, 7500.8-7500.10,
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7500.14, 7500.18, 7600.4, 7600.8, 7600.12, 7600.16, 10700.1, 10700.4, 10800.1, 10900., 11000.1, 11100.1,

7600.20, 7700.4, 7700.8,7700.12, 7700.16, 7700.20, 11200.1, 11200.4, 11300.1, 11400.1, 11500.1, 11600.1,

9200.4, 9200.8, 9200.12, 9200.16, 9200.20, 9300.4, 11700.1, 11800.1, 11800.5, 11900.1, 11900.4, 12000.1,

9300.8, 9300.12, 9300.16, 9300.20, 9700.9, 9900.9, 12100.1, 12200.1, 12300.1, 12400.1, 12500.1, 12700.1

10200.6, 10200.10, 10500.6, 10800.6, 10900.6, 11000.6, Q,T 7100.1, 7200.1, 12600.1, 15300.1, 15400.1,

11500.6, 12300.6, 12300.10, 12300.14, 13800.10, 15500.1,15600.1,16400.1, 18600.1, 18700.1,18800.1,

13800.22, 13800.26, 13800.36, 13900.4, 13900.16, 18900.1, 19500.1, 19600.i

13900.26, 14000.3, i4000.6, 14000.16, 14200.3- QT,W 19600.7

14200.5, 14200.8, 14200.20, 14200.30, 14200.42, W 19000.1, 19100.1, 19200.1, 19300.1, 19400.1

14300.3-14300.5,14300.8, 14300.20,14300.30, 14300.42, HIFAB Source 14700.1, 14800.1,14900.1, 15000.1,

14400.3-14400.5,14400.8, 14400.20,14400.30, 14400.42, 15100.1, 15200.1

14500.3-14500.5,14500.8, 14500.18,14500.28, 14500.38, Hobart201 Flux Name 6400.4, 6400.7, 6400.10,

14600.3-14600.5, 14600.8, 14600.18, 14600.28, 14600.38 6400.13, 6400.16, 6400.19-6400.21,6500.1, 6500.4,

FVD Lot ID 19200.1-19200.7 6600.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.4,

FXF Lot ID 19400.1-19400.7 8000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4,

FXG Lot ID 19300.1-19300.7 8300.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4,

8700.1, 8700.4, 8800.1, 8800.4G Hobart25P Filler Name 6400.4, 6400.7, 6400.10,
G Lot ID 4100.1-4100.3 6400.13, 6500.1, 6500.4, 6600.1, 6600.4

G9011 Lot ID 2300.1-2300.8 HY100 Material Name 19500.1-19500.7, 19600.1-
G9837 Lot ID 2600.1-2600.20, 2700.1-2700.18 19600.21

H HY80 Material Name 16500.1-16500.7,16600.1-
16600.7, 16700.1-16700.28, 16800.1-16800.7,16900.1-

H Final Processing 14700.1, 14800.1, 14900.1, 16900.7,17000.1-17000.11,17100.1-17100.19,17200.1-
15000.1, 15100.1, 15200.1 17200.46, 17300.1-17300.19, 17400.1-17400.28,

H Lot ID 5000.1-5000.4 17500.1-17500.19,17600.1-17600.7,17700.1-17700.28,

Hardex-N Filler Ailoy 1100.6, 1200.6, 1300.6, 17800.1-17800.7,17900.1-17900.46,18000.1-18000.11,
1400.6, 1500.6, 1600.6, 1700.6, 1800.6, 1900.6, 18100.1-18100.11, 18200.1-18200.28, 18300.1-18300.46,

7100.4, 7200.4, 7200.10 18400.1-18400.28, 18500.1-18500.7,18600.1-18600.6,

Heat Treatment 18700.1-18700.5,18800.1-18800.6,18900.1-18900.6,

A,F 2800.2, 2800.6, 2900.1-2900.3, 2900.6,3000.1- 1900.1-19000.7,19100.1-19100.7,19200.1-19200.7,
3000.3, 3000.6 19300.1-19300.7, 19400.1-19400.7

A,F,A,F,Q,T 2100.2, 2100.6, 2200.1-2200.3,

2300.1-2300.3,2400.1-2400.3,2400.6, 2400.9,2400.12,

2400.15, 2400.18, 2500.1 I Loading Type 18600.2,18700.1,18800.2,18900.2.

A,F,N 2800.1-2800.3 19000.3, 19100.3, 19200.3, 19300.3, 19400.3, 19600.2,

A,K 12800.1, 12900.1, 1300.1, 13100.1,13200.1, 19600.9, 19600.15

13300.1, 13400.1, 13500.1, 13600.1, 13700.1 I Lot ID 5100.1-5100.4

A,Q,T 16700.1, 16700.11, 16700.20, 16800.1, IG Welding Position 7600.2-7600.20, 7700.1,
16800.5, 16900.1,16900.5,17000.1, 17000.7, 17100.1, 7700.4-7700.20, 9200.2-9200.20, 9300.1, 9300.4-

17100.11, 17200.1, 17200.17, 17200.32, 17300.1, 9300.20, 14700.1-14700.3,14700.6-14700.8, 15000.1-

17300.11, 17400.1, 17400.11, 17400.20, 17500.1, 15000.3, 15000.6-15000.8,15000.11-15000.12, 15000.15-

17500.11, 17600.1, 17600.5, 17700.1, 17700.11, 15000.17,15100.11-15100.12,15100.15-15100.17,

17700.20, 17800.1, 17800.5, 17900.1, 17900.17, 15200.1-15200.3, 15200.6-15200.8

17900.32,18000.1, 1000.7,18100.1, 18100.7, 18200.1, Ingot Position
18200.11, 18200.20,18300.1, 18300.17, 18300.32, Bottom 2100.2, 2100.6,2200.2, 2200.6,2300.2,

18400.1, 18400.11, 18400.20, 18500.1, 18500.5 2400.2, 2400.6, 2400.12, 2400.18, 2600.2, 2600.6,

F 1000.1-1000.3,1000.6, 1000.9,1000.12-1000.14, 2600.12,2600.18, 16700.20,16800.5,16900.5,17000.7,
7800.1, 7900.1 17100.11,17200.32,17300.11,17400.20,17500.11,

N 7300.1,9000.1,9100.1, 15700.1, 15800.1, 15900.1, 17600.5, 17700.20, 17800.5, 17900.32, 18000.7,
16000.1, 16100.1, 16200.1, 16300.1 18100.7, 18200.20, 18300.32, 18400.20, 18500.5

Q,K 9400.1, 9500.1, 9500.4, 960.1, 9700.1, 9700.4, Concast 1000.1-1000.3, 1000.6, 1000.9, 1000.12-

9800.1, 9900.1,9900.4, 9900.7, I0000.1, 10100.1, 1000.14, 1100.1, 1200.1, 1300.1, 1400.1, 1500.1,

10200.1, 10300.1, 1030.4, 10400.1, 10500.1, 10600.1,
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1600.1, 1700.1, 1800.1, 1900.1, 28001-2800.3, 15100.1-15100.3,15100.6-15100.8,15100.11-15100.12,

2800.6, 2900.1-2900.3, 2900.6, 3000.1-3000.3,3000.6 15100.15-15100.17,15100.20-15100.21,15100.24-

Mid 16700.11, 17200.17, 17400.11, 17700.11, 15100.26,15200.1-15200.3,15200.6-15200.8,15200.11-

17900.17, 18200.11, 18300.17, 18400.11 15200.12, 15200.15-15200.17

Top 2100.1-2100.3, 2200.1-2200.3,2300.1-2300.3,

2400.1-2400.3, 2400.9, 2400.15, 2500.1, 2600.1- K
2600.3, 2600.9, 2600.15, 2700.1, 16700.1, 16800.1, K Final Processing 9400.1, 9500.1,9500.4, 9600.1,

16900.1, 17000.1, 17100.1, 17200.1, 17300.1, 17400.1. 9700.1, 9700.4, 9800.1, 9900.1, 9900.4, 9900.7,

17500.1, 17600.1, 17700.1, 17800.1,17900.1, 18" A.1, 10000.1, 10100.1, 10200.1, 10300.1, 10300.4, 10400.1,

18100.1, 18200.1, 18300.1, 18400.1, 18500.1 10500.1, 10600.1, 10700.1, 10700.4, 10800.1, 10900.1,

11000.1, 11100.1, 11200.1, 11200.4, 11300.1, 11400.1,

J 11500.1, 11600.1,11700.1, 11800.1,11800.5,11900.1,

J131267 Lot ID 1000.1-1000.14 11900.4,12000.1, 12100.1, 12200.1, 12300.1, 12400.1

Jlcpr K Killing Process 5400.1, 5500.1, 5600.1, 5700.1,

Modified Standard 18600.2,18700.1, 18800.2, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, 6300.1

18900.2, 19000.3, 19100.3, 19200.3, 19300.3, 19400.3, K1325 Lot ID 2400.1-2400.20, 2500.1-2500.18

19600.2, 19600.9, 19600.15 k21-6425 Lot ID 3000.1-3000.8

Per Standard 7800.2, 7900.2,9000.6,9100.2, K21-7102 Lot ID 2900.1-2900.8

12500.2, 12600.2, 12700.2, 15700.2, 15800.2,15900.2, K22-6296 Lot ID 2800.1-2800.8

16100.2 KB6479 Lot ID 2100.1-2100.8, 2200.1-2200.8

JISZ3121 Standard Method 14600.46-14600.47 K-Groove Joint Prepart&ion 3100.2-3100.10,

Joint Preparation 7400.2-7400.10,7600.2-7600.20,9200.2-9200.20,

1/2 V-G, oove 13800.8-13800.36, 13900.1, 9300.1,9300.4-9300.20,14200.1-14200.48,14300.1-

13900.4-13900.26, 14000.1-14000.22 14300.48, 14400.1-14400.48

Double U-Groove 10800.4-10800.6,10900.4- Killing Process
10900.6, 11000.4-11000.6, 12300.4-12300.6 Al-killed 2800.1-2800.3,2800.6,2900.1-2900.3,

Double V-Groove 7200.7-7200.8, 7200.13, 2900.6, 3000.1-3000.3, 3000.6

1500.4-10500.6,11500.4-11500.6,12300.8-12300.14, Fully 1100.1, 1200.1, 1300.1, 1400.1, 1500.1,

14500.1-14500.47,14600.1-14600.47,16500.1, 16500.4 1600.1, 1700.1, 1800.1, 1900.1, 2000.1, 2100.1-

K-Groove 3100.2-3100.10, 7400.2-7400.10, 7600.2- 2100.3, 2100.6, 2200.1-2200.3, 2200.6, 2300.1-

7600.20, 9200.2-9200.20, 9300.1,9300.4-9300.20, 2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

14200.1-14200.48,14300.1-14300.48,14400.1-14400.48 2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

No Groove 6600.1, 6600.4, 6700.1, 6700.4, 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

6800.1, 6800.4, 8100.1, 8100.4, 8200.1, 8200.4, K 5400.1, 5500.1, 5600.1, 5700.1, 5300.1, 5900.1,

8300.1, 8300.4, 8500.1, 8500.4, 8700.1, 8700.4, 6000.1,6100.1, 6200.1, 6300.1

8800.1, 8800.4 Si-Al 7400.1, 7500.1

Smooth Butt 6400.4, 6400.7, 6400 10, 6400.13, Silicon 1000.1-1000.3,1000.6,1000.9,1000.12-

6400.1#,, 6400.19--6400.21,6500.1,6500.4,8000.1, 1000.14

8000.4, 8600.1, 8600.4, 10200.4-10200.6 SK 3300.1,3400.1,3500.1,3600.1,3700.1,3800.1,

U Groove 2500.1, 2500.4, 2500.7, 2500.10, 3900.1, 4000.1, 4100.1, 4200.1, 4300.1, 4400.1,

2500.13, 2500.16, 2700.1, 2700.4,2700.7,2700.10, 4500.1, 4600.1, 4700.1, 4800.1, 4900.1, 5000.1,

2700.13, 2700.16 5100.1, 5200.1, 5300.1

V Groove 3200.1,3200.4-3200.20,7500.1,7500.4- Kobe Producer 2100.1-2100.3. 2100.6, 2200.1-

7500.20, 7700.1, 7700.4-7700.20, 9700.7-9700.9, 2200.3,2200.6, 2300.1-2300.3,2400.1-2400.3,2400.6,

9900.7-9900.9,10200.8-10200.10, 14700.1-14700.3, 2400.9,2400.12, 2400.15, 2400.18, 2500.1, 2600.1-

14700.6-14700.8, 14700.11-14700.12, 14700.15- 2600.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18,

14700.17, 14700.20-14700.21,14700.24-14700.26, 2700.1

14800.1-14800.3,14800.6-14800.8,14800.11-14800.12, Kobe Source 2100.1-2100.3, 2100.6, 2200.1-2200.3,

14800.15-14800.17, 14800.20-14800.21,14800.24- 2200.6,2300.1-2300.3,2400.1-2400.3,2400.6, 2400.9,

14800.26, 14900.1-14900.3,14900.6-14900.8, 14900.11- 2400.12, 2400.15, 2400.18, 2500.1, 2600.1-26003,

14900.12, 14900.15-14900.17, 15000.1-15000.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

15000.6-15V.3o, 15000.11-15000.12, 1s000.1s- KONKU,-1 Reference 3100.1-3100.11, 3200.1-

15000.17, 15000.20-15000.21, 15000.24-15000.26, 3200.21, 7400.1-7400.11,7500.1-7500.21,7600.I-
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7600.21, 7700.1-7700.21,9200.1-9200.21, .r.-O.l- Final surface 11500.4-11500.6, 12300.4-12300.14,

9O.21i 13800.8-13800.18, 13800.24-13800.32, 13900.1,

13900.4-13900.22,14000.4-14000.22, 14200.6-14200.14,

L 14200.28-14200.36, 14300.6-14300.14, 14300.28-

L4670V559 Lot ID 19600.1-19600.6 14300.36, 14400.13--14400.14, 14400.28-14400.36,

L-50N Filler Name V -00.8-13800.36, 14200.1- 14500.6-14500.14, 14500.26-14500.34, 14600.6-

14200.48 14600.14, 14600.2C,-14600.34, 14700.3, 14700.12,

Ladle Composition Position 1100.1-1100.2, 14700.21, 14800.3, 14800.12, 14800.21, 14900.3,

1100.5-1100.6,1200.1-1200.2,1200.5-1200.6,1300.1- 14900.12, 15000.3, 15000.12, 15000.21, 15100.3,

1300.2, 1300.5-1300.6, 1400.1-1400.2, 1400.5-1400.6, 15100.12, 15100.21, 15200.3, 15200.12

1500.1-1 500.2, 1500.5-1 500.6,1600.1-1600.2, 1600.5- Full cross section 13800.34-13800.36,13900.24-

1600.6, 1700.1-1700.2, 1700.5-1700.6, 1800.1-1800.2, 13900 26,14000.1-14000.3,14200.1-14200.5, 14300.1-

1800.5-1800.6, 1900.1-1900.2, 1900.5-1900.6,15500.1- 14300.5, 14400.1-14400.5,14500.1-14500.5, 14600.1-

15500.2, 15500.5-15500.7,15600.1-15600.6, 16700.1- 14600.5, 14600.46-14600.47

16700.28, '.6800.1-16800.7,16900.1-16900.7, 17000.1- Mid thickness at root 3100.2-3100.10,

17000.11, 17100.1-17100.19, 17200.1-17200.46, 7400.2-7400.10,7600.2-7600.20,9200.2-9200.20,

17300.1-17300.19,17400.1-17400.28, 17500.1-17500.19, 9900.7-9900.9, 10200.4-10200.6

17600.I-17600.7,17700.1-17700.28,17800.1-17800.7, Mid thickness not root 2500.1, 2500.4,

17900.1-17900.46,18000.1-18000.11,18100.1-18100.11, 2500.7, 2500.10, 2500.13, 2500.16, 2700.1, 2700.4,

18200.1-18200.28, 18300.1-18300.46,18400.1-18400.28, 2700.7, 2700.10, 2700.13, 2700.16, 3200.1,3200.4-

18500.1-18500.7 3200.20, 6400.4,6400.7,6400.10,6400.13, 6400 16,

Linc 860 Flux Name 7200.7-7200.8, 7200.13 6400.19-6400.21,6500.1, 6500.4, 6600.1, 6600.4,

Linc 880 Flux Name 11500.1-115tCY.6 6700.1, 6700.4, 6800.1, 6800.4, 7500.1, 7500.4-

Linc 882 Flux Name 10900.4-10900.6 7500.20, 7700.1, 7700.4-7700.20, 8000.1, 8000.4,

Linde166p Flux Name 10200.4-10200.6,10800.4- 8100.1, 8100.4, 8200.1, 8200.4, 8300.1, 8300.4,

10800.6, 11000.4-11000.6, 12300.4-12300.6 8500.1, 8500.4, 8600.1, 8600.4, 8700.1, 8700.4,

Linde709-5 Flux Name 9900.7-9900.9 88001, 8800.4, 9300.1, 9300 1-9300.20, 9700.7-

LindeWS Filler Name 8000.1, 8000.4, 8100.1, 9700.9,10200.8-10200.10,14700.6, 14700.15, 14700.24,

8100.4, 8200.1, 8200.4, 8600.1, 8600.4, 8700.1, 14800.6, 14800.15, 14800.24, 14900.6, 14900.Ib.

8700.4 15000.6, 15000.15, 15000.24, 15100.6, 15100.15,

Loading Type 15100.24, 15200.6, 15200.15

I 18600.2, 18700.1, 18800.2, 18900.2, 19000.3, Surface 14700.1, 14700.11, 14700.20, 14800.1,

19100.3, 19200.3, 19300.3, 19400.3, 19600.2, 19600.9, 14800.11, 14800.20, 14900.1, 14900.11, 15000.1,

19600.15 15000.11, 15000.20, 15100.1, 15100.11, 15100.20,

Slow 2000.3, 7000.2,14700.2,14700.11,14700.20, 15200.1, 15200.11

14800.2, 14800.11, 14800.20, 14900.2, 14900.11, Location wrt Weld

15000.2, 15000.11, 15000.20, 15100.2, 15100.11, 11mm in HAZ 2500.16, 2700.16, 3200.1,

15100.20, 15200.2, 15200.11 3200.8,3200.12,3200.16,3200.20,6400.4,6400.10,

Location 6400.16, 6500.1, 6600.1, 6700.1, 6800.1, 7200.7-

B 1000.2, 1000.6 7200.8, 7500.1, 7500.6, 7500.12, 7500.16, 7500.20,

T 1000.1-1000.3,1000.9, 1000.12-1000.14 7600.2, 7600.6, 7600.10, 7600.14, 7600.18, 7700.1,

Location wrt Surface 7700.6,7700.10, 7700.14, 7700.18,8000.1,8100.1,

1/4T 7200.7-7200.8, 7200.13 8200.1, 8300.1, 8500.1, 8600.1, 8700.1, 8800.1,

Back surface at -oot 14200.16, 14200.38, 9200.2, 9200.6, 9200 10, 9200.14, 9200.18, 9300.1,

14300.16, 14300.38, 14400.16, 14400.38, 14500.16- 9300.6, 9300.10, 9300.14, 9300.18, 9700.7, 9900.7,

14500.24, 14500.36-14500.44, 14600.16-14600.24, 10200.4, 10200.8, 10500.4, 10800.4, 10900.4, 11000.4,

14600.36-14600.44,14700.8, 14700.17, 14700.26, 11500.4, 12300.4, 12300.8, 12300.12, 13800.8,13800.20,

14800.8, 14800.17, 14800.26, 14900.8, 14900.17, 13800.24, 13800.34, 13900.1, 13900.14, 13900.24,

15000.8, 15000.17, 15000.26, 15100.8, 15100.17, 14000.1, 14000.4, 14000.14, 14200.1, 14200.4-

15100.26, 15200.8, 15200.17 14200.6, 14200.16-14200.18,14200.28, 14200.38-

Back surface not root 13800.20-13800.22, 14200.40. 14300.1, 14300.4-14300.6, 14300.16-

14200.18-14200.26,14200.40-14200.48,14300.18- 14300.18,14300.28, 14300.38-14300.40, 14400.1,

14300.26, 14300.40-14300.48,14400,18-14400.26, 14400.4-14400.6, 14400.16-14400.18, 14400.28,

14400.40-14400.48
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14400.38-14400.40, 14500.1, 14500.4-14500.6, 14500.16, 14500.28, 14500.38, 14600.3-14600.5, 14600.8, 14600.18,

14500.26, 14500.36,14600.1, 14600.4-14600.6, 14600.16, 14600.28, 14600.38

14600.26, 14600.36, 14700.1-14700.3, 14700.6- Transverse 14500.46-14500.47,14600.46-14600.47

14700.8, 14700.11-14700.12, 14700.15-14700.17, Lot ID
14700.20-14700.21, 14700.24-14700.26,14800.1- 0 3800.1-3800.4

14800.3, 14800.6-14800.8, 14800.11-14800.12, 14800.15- 1 3900.1-3900.3

14800.17,14800.20-14800.21,14800.24-14800.26, 11672 3400.1-3400.4
14900.1-14900.3,14900.6-14900.8,14900.11-14900.12, 11682 4600.1-4600.3

14900.15-14900.17, 15000.1-15000.3,15000.6-15000.8, 11692 4200.1-4200.3

15000.11-15000.12,15000.15-1500.17,15000.20- 14320 3600.1-3600.4

15000.21, 15000.24-15000.26, 15100.1-15100.3, 14453 4500.1-4500.4

15100.6-15100.8, 15100.11-15100.12, 15100.15- 14460 3300.1-3300.4

15100.17, 15100.20-15100.21,15100.24-15100.26, 14490 5700.1-5700.3

15200.1-15200.3,15200.6-15200.8,15200.11-15200.12, 14500 6000.1-6000.3

15200.15-15200.17,16500.1,16500.5,19000.1,19100.1, 17754 58o0.1-5800.3, 6100.1-6100.3

19200.1, 19300.1, 19400.1, 19600.7, 19600.14 17777 6200.1-6200.3

1mm in HAZ 2500.4, 2700.4,6400.7,6400.13, 17846 5900.1-5900.3

6400.19-6400.21, 6500.4, 6600.4, 6700.4, 6800.4, 18553 6300.1-6300.3

7200.13, 8000.4, 8100.4, 8200.4, 8300.4, 8500.4, 40574 12000.1-12000.3, 12100.1-12100.3,12200.1-

8600.4,8700.4, 8800.4, 13800.12, 13800.28,139o.6, 12200.3

13900.18, 14000.8,14000.18, 14200.10,14200.22, 41509 10200.1-10200.11

14200.32,14200.44,14300.10, 14300.22,14300.32, 42252 10800.1-10800.7,10900.1-10900.7,11000.1-

14300.44,14400.10,14400.22, 14400.32, 14400.44, 11000.7

14500.10, 14500.20,14500.30, 14500.40, 14600.10, 43731 5400.1-5400.3

14600.20, 14600.30, 14600.40 43752 3500.1-3500.4

3mm in HAZ 2500.7, 2700.7,13800.14,13800.30, 47444 11200.1-11200.6

13900.8, 13900.20,14000.10, 14000.20,14200.12, 47574 9600.1-9600.7, 9700.1-9700.10,9800.1-

14200.24,14200.34, 14200.46, 14300.12, 14300.24, 9800.3

14300.34, 14300.46, 14400.12, 14400.24,14400.34, 48160 99oo.1-9900.10, 10000.1-10000.5, 10100.1-

14400.46, 14500.12,14500.22, 14500.32, 14500.42, 10100.5

14600.12, 14600.22, 14600.32, 14600.42 48682 11500.1-11500.7, 11600.1-11600.3

50% weld, 50% HAZ 13800.18, 13900.12 50054 10300.1-10300.3,10400.1-10400.3,10500.1-

5mm in HAZ 2500.10, 2700.10, 13800.16, 10500.7

13800.32, 13900.10,13900.22, 14000.12,14000.22, 52100 12400.1-12400.3

14200.14, 14200.26,14200.36, 14200.48, 14300.14, 52110 12300.1-12300.15

14300.26,14300.36,14300.48,14400.14,14400.26, 52765 5600.1-5600.3

14400.36, 14400.48,1450.14, 14500.24, 14500.34, 52797 5500.1-5500.3

14500.44, 14600.14,14600.24, 14600.34, 14600.44 54614 11100.1-11100.4

7mm in HAZ 2500.13, 2700.13 55946 11800.1-11800.6, 11900.1-11900.6

Fusion line 2500.1, 2700.1, 3100.2-3100.10, 57053 11700.1-11700.6

3200.4-3200.6, 3200.10, 3200.14, 3200.18, 7400.2- 57221 9400.1-9400.3,9500.1-9500.6

7400.10, 7500.4, 7500.8-7500.10,7500.14, 7500.18, 58568 11300.1-11300.3, 11400.1-11400.3

7600.4, 7600.8, 7600.12, 7600.16, 7600.20, 7700.4, 59609 10300.4-10300.6, 10600.1-10600.4,10700.1-

7700.8, 7700.12, 7700.16, 7700.20, 9200.4, 9200.8, 10700.7

9200.12, 9200.16, 9200.20, 9300.4, 9300,8, 9300.12, 60865 4300.1-4300.3

9300.16, 9300.20, 9700.9, 9900.9, 10200.6, 102o.10, 60868 3700.1-3700.4, 4400.1-4400.4

10500.6, I0800.6, 10900.6, 11000.6, 11500.6, 12300.6, 641661 1100.1-1100.2, 1100.5-1100.6,1200.1-

12300.10,12300.14,13800.10, 13800.22, 13800.26, 1200.2,1200.5-1200.6,1300.1-1300.2,1300.5-1300.6

13800.36, 13900.4, 13900.16, 13900.26, 14000.3, 641662 1400.1-1400.2, 1400.5-1400.6, 1500.1-

14000.6, 14000.16,14200.3-14200.5, 14200.8, 14200.20, 1500.2, 1500.5-1500.6, 1600.1-1600.2, 1600.5-1600.6

14200.30,14200.42,14300.3-14300.5,14300.9, 14300.20, 642696 1800.1-1800.2, 1800.5-1800.6,1900.1-

14300.30, 14300.42,14400.3-14400.5, 14400.8, 14400.20, 1900.2, 1900.5-1900.6

14400.30, 14400.42, 14500.3-14500.5, 14500.8, 14500.18, 642697 1700.1-1700.2, 1700.5-1700.6



Index XV

A 5200.1-5200.4 G 4100.1-4100.3

A0161 7800.1-7800.6 G9011 2300.1-230.8

A15T9-2AA 15900.1-15900.6 G9837 2600.1-2600.20, 2700.1-2700.18

A6175-8 16100.1-161003, 16100.6-16100.8 H 5000.1-5000.4

A6670-3A 16400.1-16400.6 I 5100.1-5100.4

A"670-3B 163"o.1-1630.6 J131267 1000.1-1000.14

B0469-2C 15400.1-15400.6, 16200.1-16200.6 K1325 2400.1-2400.20, 2500.1-2500.18

B1038-2B 18600.1-1860.6 k21-6425 30o0.1-3ooo.8

B-1088-3 18800.1-18800.6 K21-7102 2900.1-2900.8

B-1088-5 18900.1-18900.6 K22-6296 2oo.1-2800.8

B1908-3 1550.1-15500.2, 15500.5-15500.7 KB6479 2100.1-2100.8, 2200.1-2200.8

B1908-5A 15600.1-15600.6 L4670V559 19600o.i-19600.6

B1908-5B 15800.1-15800.3,15800.6-15800.8 N8686-5 1810o.1-181oo.11

B5761-2R 19500.1-19500.7 P 4900.1-4900.3

B8478-3 17800.1-17800.7 S 4800.1-4800.3

B8490-2 17500.1-17500.19 T 4700.1-4700.3

B8563-4 17300.1-17300.19 LR3201 Reference 7300.1-7300.6

B8601-5 17100.1-17100.19 Lukens Producer 7300.1, 7800.1, 7900.1, 9000.1,

B8687-1 17600.1-17600.7 9100.1,12500.1, 12600.1, 12700.1, 15300.1, 15400.1,

B8740-2 17200.1-17200.46 15500.1,15600.1,15700.1, 15800.1, 15900.1, 16000.1,

B8740-3 16700.1-16700.28 16100.1,16200.1,16300.1, 16400.1, 16600.1, 19500.1

B8817-1 18400.1-18400.28 Lukens Source 730.1, 7800.1, 7900.1, 9000.1,

B9353-3 16600.1-16600.7 9100.1,12500.1, 12600.1, 12700.1, 15300.1, 15400.1,

B9671-1E 12600.1-12600.14 15500.1,15600.1,15700.1, 15800.1, 15900.1, 16000.1,

C 4000.1-4000.3 16100.1, 16200.1,16300.1, 16400.1,16600.1, 19500.1

C4771-39A 18500.1-18500.7
C5830 16000.1-16000.6 M

C5830-5T 15300.1-15300.6 M22000/10 Filler Specification 19600.7,19600.14

C-9283-11 18700.1-18700.5 M22000/1E Filler Specification 19000.1

D2580-4 17400.1-17400.28 Material Code
D3007-3 15700.1-15700.3, 15700.6-15700.8 001.001.09B 16500.1-16500.4

D3631-7L 16900.1-16900.7 001.001.09F 16500.5-16500.7

D3667-3M 17000.1-17000.11 001.002.01 16600.1-16600.7

D3703-4B 16800.1-16800.7 001.003.01B1 16700.20-16700.22

D3710-42B 17900.1-17900.46 001.003.01B2 16700.26-16700.28

D3791-2B 7300.1-7300.6 001.003.01BM 16700.23-16700.25

D3974-1B 18200.1-18200.28 001.003.01M1 16700.11-16700.13

D3975-3E 17700.1-17700.28 001.003.01M2 16700.17-16700.19

D4030-4A 18300.1-1&3Wo.46 001.003.01MM 16700.14-16700.16

D4179-3B 7900.1-7900.6 001.003.01T1 16700.1-16700.4

D6274-4 9000.1-9000.2,9000.5-9000.9,9100.1- 001.003.01T2 16700.8-16700.10

9100.3, 9100.6-9100.9 001.003.01TM 16700.5-16700.7

D6873-1A 12500.1-12500.6 001.004.01B2 16800.5-16800.7

D6873-1B 12700.1-12700.7 001.004.01T1 16800.1-16800.4

D0733-1D 18000.1-18000.11 001.005.01B2 16900.5-16900.7

E 5300.1-5300.4 001.005.01T1 16900.1-16900.4

FRM 19000.1-19000.7 001.006.01B2 17000. 7- t ioo. 11

FRN 19100.1-19100.7 001.006.0ITI 17000.1-17000.6

FRO 19600.7-19600.13 001.007.01B1 17100.11-17100.13

FRP 19e00.14-19600.21 001.007.01B2 17100.17-17100.19

FVD 19200.1-19200.7 001.007.01BM 17100.14-17100.16

FXF 19400.1-19400.7 001.007.01T1 17100.1-17100.4

FXG 19300.1-19300.7 001.007.01T2 17100.8-17100.10



Index XVI

001.007.01TM 17100.5-17100.7 001.016.01B2 18000.7-18000.11
001.008.01B1 17200.32-17200.36 001.016.01T1 18000.1-18000.6
001.008.01B2 17200.42-I7200.46 001.017.01B2 18100.7-18100.11
001.008.01BM 17200.37-17200.41 001.017.01T1 18100.1-18100.6
001.008.01MI 17200.17-17200.21 001.018.01B1 18200.20-18200.22
001.008.01M2 17200.27-17200.31 001.018.01B2 18200.26-18200.28
001.008.01MM 17200.22-17200.26 001.018.01BM 18200.23-18200.25
001.008.01TI 17200.1-17200.6 001.018.01M1 18200.1 i 18200.13
001.008.01T2 17200.12-17200.16 001.018.01M2 18200.17-18200.19
001.008.01TM 17200.7-17200.11 001.018.01MM 18200.14-18200.16
001.009.01B1 17300.11-17300.13 001.018.01T1 18200.1-18200.4
001.009.01B2 17300.17-17300.19 001.018.01T2 18200.8-18200.10
001.009.01BM 17300.14-17300.16 001.018.01TM 18200.5-18200.7
001.009.01T1 17300.1-17300.4 001.019.OIBI 18300.32-18300.36
001.009.01T2 17300.8-17300.10 001.019.01B2 18300.42-18300.46
001.009.01TM 17300.5-17300.7 001.019.01BM 18300.37-18300.41
001.010.01B1 17400.20-17400.22 001.019.01M1 18300.17-18300 21
001.010.01B2 17400.26-17400.28 001.019.01M2 18300.27-18300.31
001.010.01BM 17400.23-17400.25 001.019.01MM 18300.22-18300.26
001.010.01M1 17400.11-17400.13 001.019.01T1 18300.1-18300.6
001.010.01M2 17400.17-17400.19 001.019.01T2 18300.12-18300.16
001.010.01MM 17400.14-17400.16 001.019.01TM 18300.7-18300.11
001.010.01TI 17400.1-17400.4 001.020.01B1 18400.20-184oo.22
001.010.01T2 17400.8-17400.10 001.020.01B2 18400.26-18400.28
001.010.01TM 17400.5-17400.7 001.020.01BM 18400.23-18400.25
001.011.01B1 17500.11-17500.13 001.020.O1M1 18400.11-18400.13
00l.011.01B2 17500.17-17500.19 001.020.01M2 18400.17-18400.19
001.011.01BM 17500.14-17500.16 001.020.01MM 18400.14-18400.16
001.011.01TI 175W0.1-17500.4 001.020.OITI 18400.1-18400.4
001.011.01T2 17500.8-17500.10 001.020.01T2 18400.8-18400.10
001.011.01TM 17500.5-17500.7 001.020.01TM 18400.5-18400.7
001.012.01B2 17600.5-17600.7 001.021.01B2 18500.5-18500.7
001.012.01T1 17600.1-17600.4 001.021.01TI 18500.1-18500.4
001.013.01B1 17700.20-17700.22 001.023.01 18600.1-18600.6
001.013.01B2 17700.26-17700.28 001.024.01 18700.1-18700.5
001.013.01BM 17700.23-17700.25 001.025.01 18800.1-188"0.6
001.013.01MI 17700.11-17700.13 001.026.01 18900.1-18900.6
001.013.01M2 17700.17-17700.19 001.027.09 19000.1-19000.7
001.013.01MM 17700.14-17700.16 001.028.09 19100.1-19100.7
001.013.01TI 17700.1-17700.4 001.029.09 19200.1-19200.7
001.013.01T2 17700.8-17700.10 001.030.09 19300.1-19300.7
001.013.01TM 17700.5-17700.7 001.031.09 19400.1-19400.7
001.014.01B2 17800.5-17800.7 002.001.01A1 9400.1-9400.3
001.014.01T1 17800.1-17800.4 002.001.01B1 9500.1-9500.3
001.015.01B1 17900.32-17900.36 002.001.01B2 9500.4-9500.6
001.015.01B2 17900.42-17900.46 002.002.01A1 9600.1-9600.3
001.015.01BM 17900.37-17900.41 002.002.01A2 9600.4-9600.7
001.015.01MI 17900.17-17900.21 002.002.01B1 9700.1-9700.3
001.015.01M2 17900.27-17900.31 002.002.011B2 9700.4-9700.6
001.015.01MM 17900.22-17900.26 002.002.01C1 98oo.1-9800.3
001.015.01TI 17900.1-17900.6 002.002.02B2 9700.9-9700.10
001.015.01T2 17900.12-17900.16 002.002.09H2 9700.7-9700.8
001.015.01TM 17900.7-17900.11 002.003.01AI 9900.1-9900.3



Index XVII

002.003.01A2 990.4-9900.6 002.017.01Cl 12400.1-12400.3

002.003.01B1 10000.1-10000.5 002.018.01 12500.1-12500.6
002.003.01C1 1o1oo.1-1o1oo.s 002.019.01 12600.1-12600.2,12600.13-12600.14

002.003.02A 1 9900.9-9900.10 002.019.01B 12600.6-12600.8,12600.11-12600.12

002.003.09A1 9900.7-9900.8 002.019.01T 12600.3-12600.5, 12600.9-12600.10

002.004.01Al 10200.1-10200.3 002.020.01 12700.1-12700.7

002.004.02AAA 10200.10-10200.11 002.021.01 12800.1-12800.5

002.004.02ABA 10200.6-10200.7 002.022.01 12900.1-12900.5

002.004.09AAA 10200.8-10200.9 002.023.01 13000.1-13000.5

002.004.09ABA 102oo.4-10200.5 002.024.01 13100.1-13100.5

002.005.01A1 10300.1-10300.3 002.025.01 13200.1-13200.3

002.005.01BI 10400.1-10400.3 002.026.01 13300.1-13300.5

002.005.01C1 10500.1-10500.3 002.027.01 134oo.1-134oo.s

002.005.02C 10500.6-10500.7 002.028.01 135oo.1-135oo.5
002.005.09C 10500.4-10500.5 002.029.01 136o.1-136oo.5

002.006.01Al 10300.4-10300.6 002.030.01 13700.1-13700.3

002.006.01B1 10600.1-10600.4 003.001.01 7100.1-7100.6

002.006.01C1 10700.1-10700.3 003.002.01 7200.1-7200.6

002.006.01C2 10700.4-10700.7 003.002.03.1 7200.13-7200.16

002.007.01A1 10800.1-108oo.3 003.002.09 7200.7

002.007.01B1 10900.1-10900.3 003.002.09.1 7200.8-7200.12

002.007.01C1 11000.1-11000.3 003.003.01 7300.1-7300.6

002.007.02AAA 10800.6-10800.7 004.001.01B 1000.2, 1000.6-1000.8

002.007.02BAA 10900.6-10900.7 004.001.01T 1000.1-10005 , 1000.14

002.007.02CAA 11000.6-11000.7 004.001.01TS1 1oo.9-iooo.11

002.007.09AAA 10800.4-108Mo.5 004.001.01TS2 1000.12-1000.13

002.007.09BAA 10900.4-10900.5 004.002.01.1 1100.1-1100.2, 1100.5-1100.6

002.007.09CAA 11000.4-11000.5 004.002.01.2 1200.1-1200.2, 1200.5-1200.6

002.008.01C1 11100.1-11100.4 004.002.01.6 1300.1-1300.2 1300.5-1300.6

002.009.01B1 11200.1-11200.3 004.003.01.1 1400.1-1400.2, 1400.5-1400.6

002.009.01B2 11200.4-11200.6 004.003.01.2 1500.1-1500.2,15S0.5-1500.6

002.010.01B1 11300.1-11300.3 004.003.01.7 1600.1-1600.2, 1600.5-160u..6

002.010.01C1 11400.1-11400.3 004.004.01.1 1700.1-1700.2, 1700.5-1700.6

002.011.01B1 11500.1-115003 004.005.01.1 18oo.1-1800.2, IS0.5-1800.6
002.011.01C1 11600.1-11600.3 004.005.01.7 1900.1-1900.2, 1900.5-1900.6

002.011.02B1 11500.6-11500.7 007.001.01B 2100.2, 2100.6 2100.8

002.011.09B1 115M.4-11500.5 007.001.01T 2100.1-2100.5

002.012.01B1 11700.1-11700.3 007.002.01B 2200.2, 2200.6-2200.8

002.012.01B2 11700.4-11700.6 007.002.01T 2200.1-2200.5

002.013.01B1 11800.1-11800.4 007.003.01B 2300.2, 2300.6-2300.8

002.013.01B2 11800.5-11800.6 007.003.01T 2300.1-2300.5

002.013.01C1 11900.1-11900.3 007.004.01B 2400.2, 2400.6-2400.8, 2400.12-

002.013.01C2 11900.4-11900.6 2400.14, 2400.18-2400.20

002.014.01B1 12000.1-12000.3 007.004.01T 2400.1-2400.5, 2400.9-2400.11,

002.014.01C1 12100.1-12100.3 2400.15-2400.17

002.015.01C1 12200.1-12200.3 007.004.02.1 2500.1-2500.3

002.016.01CI 12300.1-12300.3 007.004.03.1 2500.4-2500.6

002.016.02CAA 12300.14-12300.15 007.004.04.1 2500.7-2500.9

002.016.02CAS 123oo.1o-123oo.11 007.004.05.1 2500.10-2500.12

002.016.02CBA 12300.6-12300.7 007.004.06.1 25o0.13-250.15

002.016.09CAA 12300.12-12"3.13 007.004.09.1 2500.16-2500.18

002.016.09CAS 12300.8-12300.9 007.005.01B 2600.2, 2600.6-2600.8, 2600.12-

002.016.09CBA 12300.4-12300.5 2600.14, 2600.18-2600.20



Index XVIII

007.005.01T 2600.1-2600.5, 2600.9-2600.11, 009.033.01 5600.1-5600.3
2600.15-2600.17 009.034.01 5700.1-5700.3

007.005.02.1 2700.1-2700.3 009.035.01 5800.1-5800.3
007.005.03.1 2700.4-2700.6 009.036.01 59oo.1-5900.3
007.005.04.1 2700.7-2700.9 009.037.01 6000.1-6ooo.3
007.005.05.1 2700.10-2700.12 009.038.01 6100.1-6100.3

007.005.06.1 2700.13-2700.15 009.039.01 6200.1-6200.3
007.005.09.1 2700.16-2700.18 009.040.01 6300.1-6300.3
007.007.01B 280.2, 2800.6-280.8 009.041.01 6400.1-6400.3
007.007.01T 280.1-2800.5 009.041.03A 6400.7-6400.9
007.008.01B 2900.2, 2900.6-2900.8 009.041.03B 64o.13-6400.15
007.008.01T 29O.1-29O.s 009.041.03C 6400.19-6400.20
007.009.01B 3000.2, 3000.6-3000.8 009.041.03D 6400.21-6400.23
007.009.01T 3000.1-3o00.5 009.041.09A 6400.4-6400.6
009.002.010A 3100.1 009.041.09B 6400.10-64oo.12
009.002.02AA 3100.8-3100.9 009.041.09C 6400.16-6400.18
009.002.02AS1 3100.2-3100.3 009.042.01 69oo.1-6900.2
009.002.02AS2 3100.4-3100.5 009.042.03A 6500.4-6500.5
009.002.02AS3 3100.6-3100.7 009.042.03B 6600.4-6600.5
009.002.02AS4 3100.10-3100.11 009.042.03C 6700.4-6700.5
009.002.02BS1 3200.6-3200.7 009.042.03D 6800.4-6800.6
009.002.02BS2 320.10-3200.11 009.042.09A 6500.1-6500.3
009.002.02BS3 32oo.14-3200.15 009.042.09B 6600.1-6600.3
009.002.02BS4 320o.18-32oo.19 009.042.09C 6700.1-6700.3
009.002.02BW 3200.4-3200.5 009.042.09D 680.1-o680.3
009.002.09BS1 3200.20-3200.21 009.043.010A 7000.1-7000.2, 7000.5-7000.6
009.002.09BS2 3200.8-3200.9 010.001.010A 13800.2,13800.5-13800.7,13800.37
009.002.09BS3 3200.12-3200.13 01O.081.010S 13800.1-138o0.4
009.002.09BS4 3200.16-3200.17 010.001.02ABA 1380o.22-13800.23
009.002.09BW 3200.1-3200.3 010.001.02AFA 138oo.10-138oo.11
009.010.01 3300.1-3300.4 010.001.02AFS 138oo.26-138oo.27
009.011.01 3400.1-3400.4 010.001.02ANA 13800.36
009.012.01 3500.1-3500.4 010.001.02BFA 13900.4-13900.5
009.013.01 3600.1-3600.4 010.001.02BFS 13900.16-13900.17
009.014.01 3700.1-3700.4 010.001.02BNA 13900.26
009.015.01 3800.1-3800.4 010.001.02CFA 14000.6-14000.7
009.016.01 3900.1-3900.3 010.001.02CFS 14000.16-14000.17
009.017.01 4000.1-40003 010.001.02CNA 14000.3
009.018.01 4100.1-4100 3 010.001.03AFA 13800.12-13800.13
009.019.01 4200.1-4200.3 010.001.03AFS 13800.28-1380.29
009.020.01 4300.1-4300.3 010.001.03BFA 13900.6-13900.7
009.021.01 4400.1-4400.4 010.001.03BFS 13900.18-13900.19
009.022.01 4500.1-4500.4 010.001.03CFA 14000.8-14000.9
009.023.01 4600.1-4600.3 010.001.03CFS 14000.18-14000.19
009.024.01 4700.1-4700.3 010.001.04AFA 138o.14-13800.15
009.025.01 4800.1-4800.3 010.001.04AFS 13800.30-13800.31
009.026.01 4900.1-49003 010.001.04BFA 13900.8-13900.9
009.027.01 5000.1-5"0.4 010.001.04BFS 13o00.20-13o00.21
009.028.01 5100.1-5100.4 010.001.04CFA 14000.10-14000.11
009.029.01 5200.1-5200.4 010.001.04CFS 14000.20-14000.21
009.030.01 5300.1-5300.4 010.001.05AFA 13800.16-13800.17
009.031.01 5400.1-540o 010.001.05AFS 13800.32-13800.33
009.032.01 550.1-550o 010.001.05BFA 13900.10-13900.11



Index XIX

010.001.05BFS 13900.22-13900.23 010.002.03DFS 14200.32-14200.33

010.001.05CFA 14000.12-14000.13 010.002.03EBA 14300.22-14300.23

010.001.05CFS 14000.22-14000.23 010.002.03EBS 14300.44-14300.45

010.001.09ABA 13800.20-13800.21 010.002.03EFA 14300.10-14300.11

010.001.09AFA 13800.8-13800.9 010.002.03EFS 14300.32-14300.33

010.001.09AFS 13800.24-13800.25 010.002.03FBA 14400.22-14400.23

010.001.09ANA 13800.34 010.002.03FBS 14400.44-14400.45

010.001.09BFA 13900.1-13900.3 010.002.03FFA 14400.10-14400.11

010.001.09BFS 13900.14-13900.15 010.002.03FFS 14400.32-14400.33

010.001.09BNA 13900.24 010.002.03GFA 14500.10-14500.11

010.001.09CFA 14000.4-14000.5 010.002.03GFS 14500.30-14500.31

010.001.09CFS 14000.14-1400015 010.002.03GRA 14500.20-14500.21

010.001.09CNA 14000.1 010.002.03GRS 14500.40-14500.41

010.001.11AFA 13800.18-13800.19 010.002.03HFA 14600.10-14600.11

010.001.11BFA 13900.12-13900.13 010.002.03HFS 14600.30-14600.31

010.002.010A 14100.1-14100.3 010.002.03HRA 14600.20-14600.21

010.002.010C 14100.5-14100.6 010.002.03HRS 14600.40-14600.41

010.002.010D 14100.7-14100.8 010.002.04DBA 14200.24-14200.25

010.002.010E 14100.9-14100.10 010.002.04DBS 14200.46-14200.47

010.002.010S 14100.4 010.002.04DFA 14200.12-14200.13

010.002.02DBA 14200.20-14200.21 010.002.04DFS 14200.34-14200.35

010.002.02DBS 14200.42-14200.43 010.002.04EBA 14300.24-14300.25

010.002.02DFA 14200.8-14200.9 010.002.04EBS 14300.46-14300.47

010.002.02DFS 14200.30-14200.31 010.002.04EFA 14300.12-14300.13

010.002.02DNA 14200.3 010.002.04EFS 14300.34-14300.35

010.002.02DNS 14200.5 010.002.04FBA 14400.24-14400.25

010.002.02EBA 14300.20-14300.21 010.002.04FBS 14400.46-14400.47

010.002.02EBS 14300.42-14300.43 010.002.04FFA 14400.12-14400.13

010.002.02EFA 14300.8-14300.9 010.002.04FFS 14400.34-14400.35

010.002.02EFS 14300.30-14300.31 010.002.04GFA 14500.12-14500.13

010.002.02ENA 14300.3 010.002.04GFS 14500.32-14500.33

010.002.02ENS 14300.5 010.002.04GRA 14500.22-14500.23

010.002.02FBA 14400.20-14400.21 010.002.04GRS 14500.42-14500.43

010.002.02FBS 14400.42-14400.43 010.002.04HFA 14600.12-14600.13

010.002.02FFA 14400.8-14400.9 010.002.04HFS 14600.32-14600.33

010.002.02FFS 14400.30-14400.31 010.002.04HRA 14600.22-14600.23

010.002.02FNA 14400.3 010.002.04HRS 14600.42-14600.43

010.002.02FNS 14400.5 010.002.05DBA 14200.26-14200.27

l0.002.02GFA 14500.8-14500.9 010.002.05DBS 14200.48-14200.49

010.002.02GFS 14500.28-14500.29 010.002.05DFA 14200.14-14200.15

010.002.02GNA 14500.3 010.002.05DFS 14200.36-14200.37

010.002.02GNS 14500.5 010.002.05EBA 14300.26-14300.27

010.002.02GRA 14500.18-14500.19 010.002.05EBS 14300.48-14300.49

010.002.02GRS 14500.38-14500.39 010.002.05EFA 14300.14-14300.15

010.002.02HFA 14600.8-14600.9 010.002.05EFS 14300.36-14300.37

010.002.02HFS 14600.28-14600.29 010.002.05FBA 14400.26-14400.27

010.002.02HNA 14600.3 010.002.05FBS 14400.48-14400.49

010.002.0,HNS 14600.5 010.002.05FFA 14400.14-14400.15

010.002.02HRA 14600.18-14600.19 010.002.05FFS 14400.36-14400.37

010.002.02HRS 14600.38-14600.39 010.002.05GFA 14500.14-14500.15

010.002.03DBA 14200.22-14200.23 010.002.05GFS 14500.34-145M.35

010.002.03DBS 14200.44-14200.45 010.002.05GRA 14500.24-14500.25

010.002.03DFA 14200.10-14200.11 010.002.05GRS 14500.44-14500.45



Index XX

010.002.05HFA 14600.14-14600.15 010,003.09CFA 14700.21-14700.23
010.002.05HFS 14600.34-14600.35 010,003.09CMA 14700.24-14700.25
010.002.05HRA 14600.24-14600.25 010.003.09CSA 14700.20
010.002.05HRS 14600.44-14600.45 010.003.09DBRA 148o0.8-148o.10
010.002.09DBA 14200.18-14200.19 010.003.09DFA 1480.3-148.5
010.002.09DBS 14200.40-14200.41 010.003.09DMA 14800.6-14800.7
010.002.09DFA 14200.6-14200.7 010.003.09DSA 14800.1
010.002.09DFS 14200.28-14200.29 010.003.09EBRA 14800.17-14800.19
010.002.09DNA 14200.1 010.003.09EFA 14800.12-14800.14
010.002.09DNS 14200.4 010,003.09EMA 14800.15-14800.16
010.002.09DRA 14200.16-14200.17 010,003,09ESA 148oo.11
010.002.09DRS 14200.38-14200.39 010.003.09FBRA 14s00.26-148M.28
010.002.09EBA 14300,18-14300.19 010.003.09FFA 14800.21-14800.23
010.002.09EBS 14300.40-14300.41 010,003,09FMA 14800.24-14800.25
010.002.09EFA 14300.6-14300.7 010.003.09FSA 14800.20
010.002.09EFS 1430o.28-14300.29 010.003.09GBRA 14900.8-14900.10
010.002.09ENA 14300.1 010.003.09GFA 14900.3-14900.5
O1O.002.09ENS 14300.4 010.003.09GMA 14900.6-14900.7
010,002,09ERA 14300.16-14300.17 010.003,09GSA 14900.1
010.002.09ERS 14300.38-14300.39 010.003,09HBRA 14900.17-14900.19
010.002.09FBA 14400.18-14400.19 010.003.09HFA 14900.12-14900.14
010.002.09FBS 14400.40-14400.41 010.003.09HMA 14900.15-14900.16
010.002,09FFA 14400.6-14400.7 010.003.09HSA 14900.11
010.002,09FFS 14400.28-14400.29 010.003.09IBRA 15000.8-15000.10
010O.002.09FNA 14400.I 010.003.09IFA 1s000.3--1S000.5
010.002,09FNS 14400.4 010.003.091MA 15000.6-15000.7
010.002.09FRA 14400.16-14400.17 010.003,091SA 15000.1
010.002.09FRS 14400.38-14400.39i 010.003.09JBRA 15000.17-15000.19
010.002.09GFA 14500.6-14500.7 010.003.09JFA 15000.12-15000.14
010.002.09GFS 14500.26-14500.27 010.003.09JMA 15o00.15-15000.16
010.002.09GNA 14500.1 010.003.09JSA 15ooo.11
010,002,09GNS 14500.4 010.003.09KBRA 15000.26-15000.28
010,002.09GRA 14500.16-14500.17 010.003.09KFA 15000.21-15000.23
010.002.09GRS 14500.36-14500.37 010.003.09KMA 15000.24-15000.25
010.002.09HFA 14600.6-14600.7 010.003.09KSA 5ooo.20o
010.002.09HFS 14600.26-14600.27 010.003.09LBRA 1SlOO.8-15100.10
010,002.09HNA 14600.1 010.003,09LFA 15100.3-15100.5
010,002,09HNS 14600.4 010.003,09LMA 15100.6-15100.7
010.002.09HRA 14600.16-14600.17 010.003.09LSA 15100.1
010.002.09HRS 14600.36-14600.37 010.003.09MBRA 15100.17-15100.19
010,002,10GSA 14500.46 010,003.09MFA 15100.12-15100.14
010.002.10GSS 14500.47 010.003.09MMA 15100.15-15100.16
010.002.10HSA 14600.46 010.003.09MSA 15100.11
010.002.10HSS 146Wo.47 010.003.09NBRA 15100.26-15100.28
010,003,09ABRA 14700.8-14700.10 010,003.09NFA 15100.21-15100.23
010,003.09AFA 14700.3-14700.5 010,003.09NMA 15100.24-15100.25
010,003,09AMA 14700.6-14700.7 010.003.09NSA 15100.20
010,003,09ASA 147o.1 010,003.09PBRA 152o0.s-15200.10
010,003,09BBRA 14700.17-14700.19 010,003.09PFA 150.3-1 5200.5
010,003,09BFA 14700.12-14700.14 010,003.09PMA 15200.6-15200.7
010,003.09BMA 14700.15-14700.16 010,003.09PSA 1520o.1
010.003.09BSA 14700.11 010.003.09QBRA 15200.17-152M.19
010.003.09CBRA 14700.26-14700.28 010.003.09QFA 15200.12-1520.14



Index XXI

010.003.09QMA 15200.15-15200.16 012.005.09AS3 9200.14-9200.15

010.003.09QSA 15200.11 012.005.09AS4 9200.18-9200.19

010.004.01 15300.1-15300.6 012.005.09BA 9300.1-9300.3

010.005.01 15400.1-15400.6 01..005.09BS1 9300.6-9300.7

010.006.01 1550.1-15500.2,15500.5-15500.7 012.005.09BS2 9300.10-9300.11

010.007.01 15600.1-15600.6 012.005.09BS3 9300.14-9300.15

010.008.01 15700.1-15700.3,15700.6-15700.8 012.005.09BS4 9300.18-9300.19

010.009.01 158o0.1-15800.3,15800.6-15800.8 013.004.010A 7400.1

010.010.01 15900.1-15900.6 013.004.02AS1 7400.4-7400.5
0 10.011.01 160o.1-16000.6 013.004.02AS2 7400.6-7400.7

010.012.01 16100.1-16100.3,16100.6-16100.8 013.004.02AS3 7400.8-7400.9

010.013.01 16200.1-16200.6 013.004.02AS4 7400.1O-7400.11

010.014.01 16300.1-16300.6 013.004.02AW 7400.2-7400.3

010.015.01 16400.1-16400.6 013.004.02BA 7500.4-7500.5

011.001.01 19500.1-19500.7 013.004.02BS2 7500.10-7500.11

011.003.01 19600.1-19600.6 013.004.02BS3 7500.14-7500.15

011.003.09A 19600.7-19600.13,19600.16-19600.17 013.004.02BS4 7500.18-7500.19

011.003.09B 19o0o.4-196o0.s, 1960o.1s- 013.004.09BA 7500.1-7500.3
19600.21 013.004.09BS1 7500.6-7500.7

012.001.01 8400.1-8400.2 013.004.09BS2 7500.8-7500.9, 7500.20-7500.21

012.001.03A 800.4-800.5 013.004.09BS3 7500.12-7500.13
012.001.03B 8100.4-8100.5 013.004.09BS4 7500.16-7500.17

012.001.03C 8200.4-8200.5 016.001.010A 7600.1

012.001.03D 8300.4-8300.5 016.001.02AA 7600.4-7600.5

012.001.03E 8500.4-8500.5 016.001.02AS1 7600.8-7600.9

012.001.09A 800.1-8000.3 016.001.02AS2 7600.12-7600.13

012.001.09B 8100.1-8100.3 016.001.02AS3 7600.16-7600.17

012.001.09C 8200.1-8200.3 016.001.02AS4 7600.20-7600.21

012.001.09D 8300.1-8300.3 016.001.02BA 7700.4-7700.5

012.001.09E 8500.1-8500.3 016.001.02BS1 7700.8-7700.9

012.002.01 8900.1-8900.2 016.001.02BS2 7700.12-7700.13

012.002.03A 8600.4-8600.5 016.001.02BS3 7700.16-7700.17

012.002.03B 8700.4-8700.5 016.001.02BS4 7700.20-7700.21

012.002.03C 8800.4-8800.5 016.001.09AA 7600.2-7600.3

012.002.09A 8600.1-860.3 016.001.09AS1 7600.6-7600.7
012.002.09B 8700.1-8700.3 016.001.09AS2 7600.10-7600.11

012.002.09C 880.1-8800.3 016.001.09AS3 7600.14-7600.15

012.003.01 9000.1-9000.2, 9000.5-9000.9 016.001.09AS4 7600.18-7600.19

012.004.01 9100.1-9100.3, 9100.6-9100.9 016.001.09BA 7700.1-7700.3

012.005.010A 9200.1 016.001.09BS1 7700.6-7700.7
012.005.02AA 9200.4-9200.5 016.001.09BS2 7700.10-7700.11

012.005.02AS1 9200.8-9200.9 016.001.09BS3 7700.14-7700.15

012.005.02AS2 9200.12-9200.13 016.001.09BS4 7700.18-7700.19

012.005.02AS3 9200.16-9200.17 016.002.01 780.1-7800.6

012.005.02AS4 920.20-9200.21 016.003.01 7900.1-7900.6

012.005.02BA 9300.4-9300.5 032.001.01 2000.1-2000.9

012.005.02BS1 9300.8-9300.9 Material Name
012.005.02BS2 9300.12-9300.13 A36 3100.1-3100.11, 320.1-3200.21, 3300.1-

012.005.02BS3 930.16-9300.17 3300.4,3400.1-3400.4,3500.1-3500.4,3600.1-3600.4,

012.005.02BS4 9300.2G0-9300.21 3700.1-3700.4,3800.1-3800.4,3900.1-3900.3,4000.1-

012.005.09AA 9200.2-9200.3 4000.3,4100.1-4100.3,4200.1-4200.3,4300.1-430.3,

012.005.09AS1 9200.6-9200.7 4400.1-4400.4,4500.1-4500.4,4600.1-4600.3,4700.1-

012.005.09AS2 9200.10-9200.11 4700.3,4800.1-4800.3,4900.1-4900.3, 5000.1-5000.4,



Index XXII

5100.1-5100.4, 5200.1-5200.4, 5300.1-5300.4, 5400.1- CG A537M 7100.1-7100.6, 7200.1-7200.16

5400.3, 5500.1-5500.3, 5600.1-5600.3, 5700.1-5700.3, HY100 19500.1-19500.7, 19600.1-19600.21

5800.1-5800.3,5900.1-5900.3,6000.1-6000.3,6100.1- HY80 16500.1-16500.7, 16600.1-16600.7, 16700.1-

6100.3, 6200.1-6200.3, 6300.1-6300.3, 6400.1-6400.23, 16700.28, 16800.1-1 680.7, 16900.1-16900.7, 17000.1-

6500.1-6500.5, 6600.1--6600.5, 6700.1-6700.5,6800.1- 17000.11, 17100.1-17100.19, 17200.1-17200.46,

6800.6,6900.1-6900.2, 7000.1-7000.2, 7000.5-7000.6 17300.1-17300.19,17400.1-17400.28, 17500.1-17500.19,

A537 CL1 7300.1-7300.6, 7400.1-7400.11,7500.1- 17600.1-17600.7, 17700.1-17700.28, 17800.1-17800.7,

7500.21 17900.1-17900.46,18000.1-18000.11, 18100.1-18100.11,

A572 Gr5O 7600.1-7600.21, 7700.1-7700.21, 18200.1-18200.28, 18300.1-18300.46, 18400.1-18400.28,

7800.1-7800.6, 7900.1-7900.6 18500.1-18500.7, 18600.1-18600.6, 18700.1-18700.5,

A588 8000.1-8000.5,8100.1-8100.5,8200.1-8200.5, 18800.1-18800.6,18900.1-18900.6, 19000.1-19000.7,

8300.1-8300.5,8400.1-8400.2,8500.1-8500.5,8600.1- 19100.1-19100.7, 19200.1-19200.7, 19300.1-19300.7,

8600.5,8700.1-8700.5,8800.1-8800.5,8900.1-8900.2, 19400.1-19400.7

9000.1-9000.2,9000.5-9000.9,9100.1-9100.3,9100.6- Maximum Curve Shape 15000.2, 15000.20

9100.9 Melting Practice
A588 GrA 9200.1-9200.21, 9300.1-9300.21 BOF 1000.1-1000.3, 10006, 1000.9, 1000.12-

A710 9400.1-9400.3,9500.1-9500.6,9600.1-9600.7, 1000.14, 1100.1, 1200.1, 1300.1, 1400.1. 1500.1,

9700.1-9700.10, 9800.1-9800.3, 9900.1-9900.10, 1600.1, 1700.1, 1800.1, 1900.1, 2100.1-2100.3,

10000.1-10000.5,10100.1-10100.5,10200.1-10200.11, 2100.6, 2200.1-2200.3, 2200.6, 2300.1-2300.3, 2400.1-

10300.1-10300.6,10400.1-10400.3, 10500.1-10500.7, 2400.3,2400.6, 2400.9,2400.12, 2400.15,2400.18,

10600.1-10600.4, 10700.1-10700.7,10800.1-10800.7, 2500.1, 2600.1-2600.3, 2600.6, 2600.9, 2600.12,

10900.1-10900.7,11000.1-11000.7,11100.1-11100.4, 2600.15, 2600.18, 2700.1

11200.1-11200.6,11300.1-11300.3,11400.1-11400.3, electric furnace 5400.1, 5500.1, 5600.1

11500.1-11500.7,11600.1-11600.3,11700.1-11700.6, open hearth 3300.1, 3400.1, 3500.1, 3600.1,

11800.1-11800.6,11900.1-11900.6,12000.1-12000.3, 3700.1, 4200.1, 4300.1, 4400.1, 4500.1, 4600.1,

12100.1-12100.3,12200.1-12200.3,12300.1-12300.15, 5700.1, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1,

12400.1-12400.3, 12700.1-12700.7, 12800.1-12800.5, 6300.1

12900.1-12900.5,13000.1-13000.5, 13100.1-13100.5, METZ/MPC13 Reference 2000.1-2000.9

13200.1-13200.3,13300.1-13300.5,13400.1-13400.5, Mid Ingot Position 16700.11, 17200.17,17400.11,

13500.1-13500.5,13600.1-13600.5,13700.1-13700.3 17700.11,17900.17, 18200.11,18300.17,18400.11

A710-A 12500.1-12500.6, 12600.1-1260.14 Mid thickness at root Location wrt Surface

ABS-B 1000. 1-1000.14, 1100.1-1100.2, 1100.5- 3100.2-3100.10, 7400.2-7400.10, 7600.2-7600.20,

1100.6,1200.1-1200.2,1200.5-1200.6,1300.1-1300.2, 9200.2-9200.20, 9900.7-9900.9, 10200.4-10200.6

1300.5-1300.6,1400.1-1400.2,1400.5-1400.6,1500.1- Mid thickness not root Location wrt Surface

1500.2, 1500.5-1500.6, 1600.1-1600.2, 1600.5-1600.6, 2500.1, 2500.4, 2500.7, 2500.10, 2500.13, 2500.16,

1700.1-1700.2,1700.5-1700.6,1800.1-1800.2,1800.5- 2700.1, 2700.4, 2700.7, 2700.10, 2700.13, 2700.16,

1800.6, 1900.1-1900.2, 1900.5-1900.6 3200.1, 3200.4-3200.20, 6400.4, 6400.7, 6400.10,

ABS-EH32 2000.1-2000.9 6400.13,6400.16,6400.19-6400.21,6500.1,6500.4,

ABS-EH36 2100.1-2100.8,2200.1-2200.8,2300.1- 6600.1, 6600.4, 6700.1, 6700.4, 680.1, 6800.4,

2300.8, 2400.1-2400.20, 2500.1-2500.18, 2600.1- 7500.1, 7500.4-7500.20, 7700.1, 7700.4-7700.20,

2600.20, 2700.1-2700.18, 2800.1-2800.8, 2900.1- 8000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4,

2900.8, 3000.1-3000.8 8300.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4,

BS4360 GrSOD 13800.1-13800.37, 13900.1- 8700.1, 8700.4, 8800.1, 8800.4, 9300.1, 9300.4-

13900.26, 14000.1-14000.23, 14100.1-14100.10, 9300.20,9700.7-9700.9, 10200.8-10200.10, 14700.6,

14200.1-14200.49, 14300.1-14300.49,14400.1-14400.49, 14700.15, 14700.24, 14800.6, 14800.15, 14800.24,

14500.1-14500.47,14600.1-14600.47, 14700.1-14700.28, 14900.6, 14900.15, 15000.6, 15000.15, 15000.24,

14800.1-14800.28, 14900.1-14900.19,15000.1-15000.28, 15100.6, 15100.15, 15100.24, 15200.6, 15200.15

15100.1-15100.28,15200.1-15200.19,15300.1-15300.6, Minsy Producer 19300.1. 19400.1

15400.1-15400.6,15500.1-15500.2, 15500.5-15500.7, Modified Standard Jlcpr 18600.2, 18700.1,

15600.1-15600.6, 15700.1-15700.3, 15700.6-15700.8, 18800.2,18900.2, 19000.3, 19100.3, 19200.3, 19300.3,

15800.1-158003, 15800.6-15800.8, 15900.1-15900.6, 19400.3, 19600.2, 19600.9, 19600.15

16000.1-16000.6,16100.1-16100.3,16100.6-16100.8,

16200.1-16200.6, 16300.1-16300.6, 16400.1-16400.6 N



Index XXIII

N Final Processing 2000.1, 2800.1-2800.3,2800.6, 12600.13,12700.6, 12800.4, 12900.4, 13000.4, 13100.4,

2900.1-2900.3,2900.6, 3000.1-3000.3,3000.6, 7300.1, 13300.4, 13400.4, 13500.4, 13600.4, 15300.5, 15400.5,

7400.1, 7500.1, 9000.1, 9100.1, 9200.1, 9300.1, 15500.6,15600.5,15700.7, 15800.7,15900.5, 16000.5,

13800.2, 13800.5. 13900.1, 14000.4, 14100.1, 14200.1, 16100.7, 16200.5, 16300.5, 16400.5,17000.5, 17000 10,

14300.1, 14400.1, 14500.1, 14600.1, 15300.1, 15400.1, 17200.5, 17200.10, 17200.15, 17200.20, 17200.25,

15700.1, 15800.1. 15900.1, 16000.1, 16100.1, 16200.1, 17200.30, 17200.35, 17200.40, 17200.45, 17900.5,

16300.1 17900.10, 17900.15, 17900.20, 17900.25, 17900.30,

N Heat Treatment 7300.1,9000.1,9100.1, 15700.1, 17900.35,17900.40, 17900.45,18000.5, 18000.10,

15800.1, 15900.1, 16000.1, 16100.1, 16200.1, 16300.1 18100.5, 18100.10, 18300.5, 18300.10, 18300.15,

N8686-5 Lot ID 18100.1-18100.11 18300.20,18300.25, 18300.30,18300.35,18300.40,

N,A Final Processing 13800.1-13800.3, 14100.4- 18300.45, 18600.5, 18700.4, 18800.5,18900.5, 19000.6,

14100.5 19100.6,19200.6, 19300.6, 19400.6,19500.2, 19600.5,

N,C,A Final Processing 14100.7-14100.9 19600.12, 19600.20

NGESW Weld Type 6400.10, 6400.13, 6400.16,

6400.19-6400.21, 6600.1, 6600.4, 6700.1, 6700.4, 0
6800.1, 6800.4, 8100.1, 8100.4, 8200.1, 8200.4, OGC Source 6400.1,6500.1,6600.1,6700.1,6800.1,

8300.1, 8300.4. 8500.1, 8500.4, 8700.1, 8700.4, 6900.1, 8000.1, 8100.1, 8200.1, 8300.1, 8400.1,

8800.1, 8800.4 8500.1, 8600.1, 8700.1, 8800.1, 8900.1

Nil Ductilty Transition Test Type 1000.14, OGC-1 Reference 6400.1-6400.23, 6500.1-6500.5,

1100.6, 1200.6, 1300.6, 1400.6, 1500.6, 1600.6, 6600.1-6600.5,6700.1-6700.5,6800.1-6800.6,6900.1-

1700.6, 1800.6, 1900.6, 2000.7, 3300.1, 3400.1, 6900.2,8000.1-8000.5,8100.1-8100.5,8200.1-8200.5,

3500.1. 3600.1, 3700.1, 3800.1, 3900.1, 4000.1, 8300.1-8300.5,8400.1-8400.2,8500.1-8500.5,8600.1-

4100.1. 4200.1, 4300.1, 4400.1, 4500.1, 4600.1, 8600.5,8700.1-8700.5,8800.1-8800.5,8900.1-8900.2

4700.1, 4800.1. 4900.1, 5000.1, 5100.1, 5200.1, open hearth Melting Practice 3300.1,3400.1,

5300.1, 5400.1, 5500.1, 5600.1, 5700.1, 5800.1, 3500.1, 3600.1, 3700.1, 4200.1, 4300.1, 4400.1,

5900.1, 6000.1, 6100.1, 6200.1, 6300.1, 7100.4, 4500.1, 4600.1, 5700.1, 5800.1, 5900.1, 6000.1,

7200.4, 7200.10, 10000.5, 10100.5, 10600.4, 10700.7, 6100.1, 6200.1, 6300.1

11100.4, 11800.4, 11900.6, 13800.7,14100.2 OrStMills Producer 6400.1,8600.1,8700.1,8800.1,

Nk203NiC Filler Name 14700.1-14700.3,14700.6- 8900.1

14700.8, 14700.11-14700.12, 14700.15-14700.17, p
14700.20-14700.21, 14700.24-14700.26, 14800.1- P

14800.3,14800.6-14800.8, 14800.11-14800.12,14800.15- P Lot ID 4900.1-4900.3

14800.17, 14800.20-14800.21,14800.24-14800.26, P-1 Specimen Type 1000.14, 1100.6, 1200.6,

14900.1-14900.3,14900.6-14900.8,14900.11-14900.12, 1300.6. 1400.6, 1500.6, 1600.6, 1700.6, 1800.6,

14900.15-14900.17, 15000.1-15000.3, 15000.6-15000.8, 1900.6, 13800.7, 14100.2

15000.11-15000.12,15000.15-15000.17,15000.20- P-2 Specimen Type 10600.4, 10700.7, 11100.4,

15000.21, 15000.24-15000.26, 15100.1-15100.3, 11800.4, 11900.6

15100.6-15100.8, 15100.11-15100.12, 15100.15- P-3 Specimen Type 7100.4, 7200.4, 7200.10,

15100.17,15100.20-15100.21,15100.24-15100.26, 10000.5, 10100.5

15200.1-15200.3,15200.6-15200.8, 15200.11-15200.12, Per Standard Jlcpr 7800.2, 7900.2, 9000.6, 9100.2,

15200.15-15200.17 12500.2, 12600.2, 12700.2, 15700.2, 15800.2, 15900.2,

No Did Specimen Split? 8000.2-8000.4-8100.2- 16100.2

8100.4,8200.2-8200.4,8300.2-8300.4,8400.1,8500.2- P&EStat Source 16500.1

8500.4. 8600.2-8600.4, 8700.2-8700.4, 8800.2-8800.4, PFH-60A Filler Specification 2500.1, 2500.4,

8900.1 2500.7, 2500.10, 2500.13, 2500.16, 2700.1, 2700.4,

No Groove Joint Preparation 6600.1,6600.4, 2700.7, 2700.10, 2700.13, 2700.16

6700.1, 6700.4, 6800.1, 6800.4, 8100.1, 8100.4, Pressed Notch Preparation 7100.5, 7200.5,

8200.1, 8200.4, 8300.1, 8300.4, 8500.1, 8500.4, 7200.11, 7200.15, 7300.5, 7800.5, 7900.5,9000.7,

8700.1, 8700.4, 8800.1, 8800.4 9100.7,12500.5,12600.9-12600.13,12700.6,12800.4,

None Shielding Gas 10500.4-10500.6 12900.4, 13000.4, 13100.4, 13300.4, 13400.4, 13500.4,

Notch Preparation 13600.4,15300.5,15400.5, 15500.6, 15600.5, 15700.7,

Pressed 7100.5, 7200.5, 7200.11. 7200.15, 7300.5, 15800.7,15900.5,16000.5, 16100.7, 16200.5,16300.5,

7800.5, 7900.5, 9000.7.9100.7, 12500.5, 12600.9- 16400.5, 17000.5, 17000.10, 17200.5, 17200.10,

17200.15,17200.20, 17200.25,17200.30, 17200.35,
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17200.40, 17200.45,17900.5, 17900.10,17900.15, 2600.18, 2700.1, 7100.1, 7200.1, 12600.1, 16400.1,

17900.20, 17900.25, 17900.30, 17900.35, 17900.40, 18600.1, 18700.1, 18800.1, 18900.1, 19500.1, 19600.1

17900.45, 18000.5, 18000.10, 18100.5, 18100.10, QT Heat Treatment 7100.1, 7200.1, 12600.1,

18300.5, 18300.10, 18300.15, 18300.20, 18300.25, 15300.1,15400.1,15500.1, 15600.1,16400.1, 18600.1,

18300.30, 18300.35, 18300.40, 18300.45, 18600.5, 18700.1, 18800.1, 18900.1, 19500.1, 19600.1

18700.4, 18800.5, 18900.5, 19000.6, 19100.6, 19200.6, Q,T,W Final Processing 19600.7
19300.6, 19400.6, 19500.2, 19600.5, 19600.12, 19600.20 Q,T,W Heat Treatment 19600.7

Producer
Armco 2000.1, 3300.1, 3400.1, 3500.1, 3600.1, R

3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 4200.1, Reference
4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1, 004-2 1100.1-1100.2, 1100.5-1100.6, 1200.1-

4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 5400.1, 1200.2, 1200.5-1200.6,1300.1-1300.2,1300.5-1300.6,

5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 6000.1, 1400.1-1400.2,1400.5-1400.6, 1500.1-1500.2,1500.5-

6100.1, 6200.1, 6300.1, 7100.1, 7200.1 1500.6,1600.1-1600.2,1600.5-1600.6,1700.1-1700.2,

Australia 1100.1,1200.1, 1300.1,1400.1, 1500.1, 1700.5-1700.6, 1800.1-1800.2, 1800.5-1800.6,1900.1-

1600.1, 1700.1, 1800.1, 1900.1 1900.2, 1900.5-1900.6

Bunge 16500.1 007-1 2100.1-2100.8, 2200.1-2200.8, 2300.1-

DTNSRDC 19000.1, 19100.1, 19200.1 2300.8, 2400.1-2400.20, 2500.1-2500.18, 2600.1-

Kobe 2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6, 2600.20, 2700.1-2700.18

2300.1-2300.3,2400.1-2400.3,2400.6, 2400.9,2400.12, 007-4 2800.1-2800.8, 2900.1-2900.8, 3000.1-

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6, 3000.8

2600.9, 2600.12, 2600.15, 2600.18, 2700.1 1010 7800.1-7800.6, 7900.1-7900.6

Lukens 7300.1, 7800.1, 7900.1, 9000.1, 9100.1, 1120 16600.1-16600.7
12500.1, 12600.1, 12700.1, 15300.1, 15400.1, 15500.1, 1211 9000.1-9000.2,9000.5-9000.9,9100.1-9100.3,
15600.1, 15700.1, 15800.1,15900.1, 16000.1, 16100.1, 9100.6-9100.9

16200.1, 16300.1, 16400.1, 16600.1, 19500.1 3200 12600.1-12600.14

Minsy 19300.1, 19400.1 3201 15400.1-15400.6,15700.1-15700.3,15700.6-

OrStMills 6400.1,8600.1,8700.1,8800.1,8900.1 . 15700.8,15800.1-15800.3,15800.6-15800.8,15900.1-

Sumitomo 1000.1-1000.3, 1000.6, 1000.9, 1000.12- 15900.6, 16000.1-16000.6,16100.1-16100.3,16100.6-

1000.14, 2800.1-2800.3, 2800.6, 2900.1-2900.3, 16100.8, 16200.1-16200.6, 16300.1-16300.6

2900.6, 3000.1-3000.3, 3000.6, 13800.1-13800.5, 3202 15300.1-15300.6, 15500.1-15500.2, 15500.5-

13800.34, 13900.1, 13900.24, 14000.1, 14000.4, 15500.7, 15600.1-1,%600.6, 16400.1-16400.6

14100.1, 14100.4-14100.9, 14200.1, 14300.1, 14400.1, 3400 12500.1-12500.6, 12700.1-12700.7

14500.1, 14600.1 3530 19500.1-19500.7

US Steel 3100.1,3200.1,6500.1, 6600.1, 6700.1, Armco-MPC 3300.1-3300.4,3400.1-3400.4,

6800.1, 6900.1, 7000.1, 7400.1, 7500.1, 7600.1, 3500.1-3500.4, 3600.1-3600.4,3700.1-3700.4, 3800.1-

7700.1, 8000.1, 8100.1, 8200.1, 8300.1, 8400.1, 3800.4,3900.1-3900.3,4000.1-4000.3,4100.1-4100.3,

8500.1, 9200.1, 9300.1 4200.1-4200.3,4300.1-4300.3,4400.1-4400.4,4500.1-

4500.4,4600.1-4600.3,4TO.1-4TO0.3,4800.1-4800.3,

Q 4900.1-4900.3, 5000.1-5000.4, 5100.1-5100.4, 5200.1-

Q,K Final Processing 12500.1, 12700.1 5200.4, 5300.1-5300.4, 5400.1-5400.3, 5500.1-5500.3,

Q,K Heat Treatment 9400.1, 9500.1, 9500.4, 5600.1-5600.3,5700.1-5700.3,5800.1-5800.3,5900.1-

9600.1, 9700.1, 9700.4, 9800.1, 9900.1, 9900.4, 5900.3,6000.1-6000.3,6100.1-6100.3,6200.1-6200.3,

9900.7, 10000.1, 10100.1, 10200.1, 10300.1, 10300.4, 6300.1-6300.3

10400.1, 10500.1, 10600.1, 10700.1, 10700.4, 10800.1, KONKUL-1 3100.1-3100.11,3200.1-3200.21,

10900.1, 11000.1, 11100.1, 11200.1, 11200.4, 11300.1, 7400.1-7400.11,7500.1-7500.21,7600.1-7600.21,

11400.1, 11500.1,11600.1, 11700.1,11800.1, 11800.5, 7700.1-7700.21, 9200.1-9200.21, 9300.1-9300.21

11900.1, 11900.4, 12000.1, 12100.1, 12200.1, 12300.1, LR3201 7300.1-7300.6

12400.1, 12500.1, 12700.1 METZ/MPC13 2000.1-20o.9

Q,T Final Processing 2100.1-2100.3, 2100.6, OGC-1 6400.1-6400.23,6500.1-6500.5,6600.1-
2200.1-2200.3,2200.6, 2300.1-2300.3,2400.1-2400.3, 6600.5,6700.1-6700.5,6800.1-6800.6,6900.1-6900.2,

2400.6, 2400.9, 2400.12, 2400.15, 2400.18, 2500.1, 8000.1-8000.5,8100.1-8100.5,8200.1-8200.5, 8300.1-

2600.1-2600.3, 2600.6, 2600.9, 2600.12, 2600.15, 8300.5,8400.1-8400.2,8500.1-8500.5,8600.1-8600.5,
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8700.1-8700.5,8800.1-8800.5, 8900.1-8900.2 4900.1, 5000.1, 5100.1, 5200.1, 5300.1

S-1971 1000.1-1000.14 Slow Loading Type 2000.3, 7000.2, 14700.2,

SHI-01 13800.1-13800.37, 13900.1-13900.26, 14700.11,14700.20, 14800.2, 14800.11,14800.20,

14000 1-14000.23,14100.1-14100.10,14200.1-14200.49, 14900.2, 14900.11, 15000.2, 15000.11, 15000.20,

14300.1-14300.49,14400.1-14400.49,14500.1-14500.47, 15100.2, 15100.11, 15100.20, 15200.2, 15200.11

14600.1-1460.47 SMA Weld Type 3100.2-3100.10,7400.2-7400.10,

SSC-276 7100.1-7100.6 7600.2-7600.20,9200.2-9200.20,13800.8-13800.36,

USN 6/9 18600.1-18600.6, 18700.1-18700.5, 14200.1-14200.48,16500.1,16500.5,19000.1, 19100.1,

18800.1-18800.6,18900.1-18900.6,19000.1-19000.7, 19200.1, 19300.1, 19400.1, 19600.7, 19600.14

19100.1-19100.7,19200.1-19200.7, 19300.1-19300.7, SMAW Weld Type 9700.7-9700.9, 10200.8-10200.10,

19400.1-19400.7, 19600.1-19600.21 10500.4-10500.6, 12300.8-12300.14

USN 9/9 12800.1-12800.5, 12900.1-12900.5, SMAW/SAW Weld Type 9900."-9900.9
13000.1-13000.5,13100.1-13100.5,13200.1-13200.3, Smooth Butt Joint Preparation 6400.4,6400.7,

13300.1-13300.5,13400.1-13400.5, 13500.1-13500.5, 6400.10, 6400.13, 6400.16, 6400.19-6400.21,6500.1,

13600.1-13600.5, 13700.1-13700.3 6500.4, 8 Y'0.1, 8000.4, 8600.1, 8600.4, 10200.4-

USN-1 16700.1-16700.28,16800.1-16800.7,16900.1- 10200.6

16900.7, 17000.1-17000.11,17100.1-17100.19,17200.1- Source

17200.46, 17300.1-17300.19, 17400.1-17400.28, Armco 2000.1, 3300.1, 3400.1, 3500.1, 3600.1

17500.1-17500.19,17600.1-17600.7,17700.1-17700.28, Armco D&M 3700.1,3800.1,3900.1, 4000.1,

17800.1-17800.7,17900.1-17900.46,18000.1-18000.11, 4100.1, 4200.1, 4300.1, 4400.1, 4500.1, 4600.1,

18100.1-18100.11,18200.1-18200.28,18300.1-18300.46, 4700.1, 4800.1, 4900.1, 5000.1, 5100.1, 5200.1,

18400.1-18400.28, 18500.1-18500.7 5300.1, 5400.1, 5500.1, 5600.1, 5700.1, 5800.1,

WJ,3/87 16500.1-16500.7 5900.1, 6000.1, 6100.1, 6200.1, 6300.1

WJ,7/87 14700.1-14700.28,14800.1-14800.28, Australia 1100.1, 1200.1, 1300.1, 1400.1, 1500.1,

14900.1-14900.19, 15000.1-15000.28, 15100.1-15100.28, 1600.1, 1700.1, 1800.1, 1900.1

15200.1-15200.19 HIFAB 14700.1, 14800.1, 14900.1, 15000.1,

Round Specimen Type 2800.1-2800.2,2900.1- 15100.1,15200.1

2900.2, 3000.1-3000.2, 7100.1, 7200.1, 7200.7, Kobe 2100.1-2100.3,2100.6, 2200.1-2200.3, 2200.6,

14100.1, 14100.4 2300.1-2300.3,2400.1-2400.3,2400.6,2400.9, 2400.12,

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

S 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

S Lot ID 4800.1-4800.3 Lukens 7300.1, 7800.1, 7900.1, 9000.1, 9100.1,

S-1971 Reference 1000.1-1000.14 12500.1,12600.1,12700.1,15300.1,15400.1,15500.1,

SAW Weld Type 2500.1,2500.4, 2500.7, 2500.10, 15600.1,15700.1,15800.1, 15900.1, 16000.1, 16100.1,

2500.13, 2500.16, 2700.1, 2700.4,2700.7, 2700.10, 16200.1, 16300.1, 16400.1, 16600.1, 19500.1

2700.13, 2700.16,3200.1,3200.4-3200.20,7200.7- OGC 6400.1, 6500.1, 6600.1, 6700.1, 6800.1,

7200.8, 7200.13, 7500.1, 7500.4-7500.20, 7700.1, 6900.1, 8000.1, 8100.1, 8200.1, 8300.1, 8400.1,

7700.4-7700.20,9330.1,9300.4-9300.20, 10200.4- 8500.1, 8600.1, 8700.1, 8800.1, 8900.1

10200.6, 10800.4-10800.6,10900.4-10900.6,11000.4- P&EStat 16500.1

11000.6, 11500.4-11500.6, 12300.4-12300.6, 13900.1, Sumitomo 1000.1-1000.3,1000.6, 1000.9, 1000.12-

13900.4-13900.26,14300.1-14300.48,14500.1-14500.47 1000.14, 2800.1-2800.3, 2800.6, 2900.1-2900.3,

SHI-01 Reference 13800.1-13800.37, 13900.1- 2900.6, 3000.1-3000.3, 3000.6, 13800.1-13800.5,

13900.26, 14000.1-14000.23, 14100.1-14100.10, 13800.34, 13900.1, 13900.24, 14000.1, 14000.4,

14200.1-14200.49, 14300.1-14300.49,14400.1-14400.49, 14100.1, 14100.4-14100.9,14200.1,14300.1,14400.1,

14500.1-14500.47, 14600.1-14600.47 14500.1, 14600.1

Shielding Gas SWRI 7100.1, 7200.1

None 10500.4-10500.6 Un Kansas 7000.1

Si-Al Killing Process 7400.1, 7500.1 US Steel 3100.1,3200.1,7400.1,7500.1, 7600.1,

Silicon Killing Process i000.I-I000.3,1000.6, 7700.1, 9200.1, 9300.1

1000.9, 1000.12-1000.14 USN 1280.1, 12900.1,13000.1, 13100.1,13200.1,

SK Killing Process 3300.1,3400.1,3500.1,3600.1, 13300.1, 13400.1, 13500.1, 13600.1, 13700.1, 18600.1,

3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 4200.1, 18700.1,18800.1, 18900.1,19000.1,19100.1,19200.1,

4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1, 19300.1, 19400.1, 19600.1, 19600.7
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Specimen Type 4300.2, 4400.2, 4500.2, 4600.2, 4730.2, 4800.2.

2/3 9400.2, 9600.2 4900.2, 5000.2, 5100.2, 5200.2, 5300.2, 5400.2.

3/4 9500.2,9500.5, 9700.2, 9700.5-9700.9,9800.2, 5500.2, 5600.2, 5700.2, 5800.2, 5900.2, 6000.2,

9900.2,9900.5-9900.9,10200.2-10200.10, 11300.2, 6100.2, 6200.2, 6300.2, 6400.1, 6400.4, 6400.7,

11400.2, 11500.2, 11600.2, 11700.2, 11700.5 6400.10,6400.13,6400.16,6400.19-6400.21,6500.2-

Compact 7F 30.2, 9000.6, 9100.2, 12500.2, 12600.2, 6500.4,6600.2-6600.4,6700.2-6700.4,6800.2-6800.4,

12700.2, 15700.2, 15800.2, 15900.2, 16100.2 6900.1, 7000.5, 7100.2, 7200.2, 7200.8, 7200.13,

Compact Tension 18600.2, 18703.1, 18800.2, 7300.2, 7400.2-7400.10, 7500.2-7500.20, 7600.2-

18900.2, 19000.3, 19100.3, 19200.3, 19300.3, 19400.3, 7600.20, 7700.2-7700.20, 7800.3, 7900.3, 8000.2-

19600.2, 19600.9, 19600.15 8000.4, 8100.2-8100.4, 8200.2-8200.4, 8300.2-8300.4,

Cylindrical 3100.1, 7000.1, 7300.1, 7400.1, 8400.1,8500.2-8500.4,8600.2-8600.4,8700.2-8700.4,

7600.1, 7800.1, 7900.1, 9000.1, 9100.1, 9200.1, 8800.2-8800.4, 8900.1, 9000.2, 9100.3, 9200.2-

12500.1,12600.1, 12700.1,14700.3,14700.8,14700.12, 9200.20,9300.2-9300.20,10100.2,10300.2,10300.5,

14700.17, 14700.21, 14700.26, 14800.3, 14800.8, 10400.2,10500.2-10500.6,10600.1, 10700.2-10700.4,

14800.12, 14800.17, 14800.21, 14800.26, 14900.3, 10800.2-10800.6,10900.2-10900.6,11000.2-11000.6,

14900.8, 14900.12, 14900.17, 15000.3, 15000.8, 11100.1, 11200.2, 11200.5, 11500.4-11500.6,11800.2,

15000.12, 15000.17, 15000.21, 15000.26, 15100.3, 11800.5,11900.2-11900.4,12000.2, 12100.2, 12200.2,

15100.8, 15100.12, 15100.17, 15100.21, 15100.26, 12300.2-12300.14, 12400.2,12500.3,12600.3, 12600.6,

15200.3, 15200.8, 15200.12, 15200.17, 15300.1, 12700.3, 12800.2, 12900.2, 13000.2, 13100.2, 13200.2,

15400.1, 15500.1, 15600.1, 15700.1, 15800.1, 15900.1, 13300.2, 13400.2, 13500.2, 13600.2, 13760.2, 13800.8-

16000.1, 16100.1, 16200.1, 16300.1, 16400.1, 16500.2, 13800.32, 13900.2-13900.22, 14100.5-14100.9, 14700.4-

16500.5, 18600.1, 18800.1, 18900.1, 19000.2, 19100.2, 14700.6, 14700.9, 14700.13-14700.15, 14700.18,

19200.2, 19300.2, 19400.2. 19600.1, 19600.8,19600.14 14700.22-14700.24, 14700.27, 14800.4-14800.6,

Double Notch Bend 2000.3, 7000.2, 14700.2, 14800.9,14800.13-14800.15, 14800.18, 14800.22-

14700.11, 14700.20,14800.2, 14800.11, 14800.2- 14800.24,14800.27,14900.4-14900.6,14900.9,14900.13-

14900.2, 14900.11, 15000.2, 15000.11. 15,A)0.20, 14900.15, 14900.18, 15000.4-15000.6, 15000.9, 15000.13-

15100.2, 15100.11, 15100.20, 15200.2, 15200.11 15000.15,15000.18,15000.22-15000.24,15000.27,

Dynamic Tear '2000.8, 7100.5, 7200.5, i ' . 15100.4-15100.6, 15100.9, 15100.13-15100.15, 15100.18,

7200.15, 7300.5, 7800.5, 7900.5. 9000.7, 9100.7, 15100.22-15100.24, 15100.27, 15200.4-15200.6,

12500.5, 12600.9-12600.13,12700.6,12800.4, 12900.4, 15200.9, 15200.13-15200.15, 15200.18, 15300.2,

13000.4, 13100.4,133G0.4, 1?I00.i, 13500.4, 13600.4, 15400.2, 15500.2, 15600.2, 15700.3, 15800.3, 15900.3,

15300.5,15400.5,15500.6,15600.5,15700.7,15800.7, 16000.2,16100.3,16200.2,16300.2, 16400.2,16500.3,

15900.5, 16000.5, 16100.7, 16200.5, 16300.5. 16400.5, 16500.6,16700.2,16700.6,16700.9,1670C.12, 16700.15,

16600.6, 17000.5, 17000.10, 17200.5, 17200.10, 16700.18, 16700.21, 16700.24, 16700.27, 16800.2,

17200.15,17200.20,17200.25, 17200.30, 17200.35, 16800.6, 16900.2, 16900.6, 17000.2, 17000.8, 17100.2,

17200.40, 17200.45, 17900.5, 17900.10,17900.15, 17100.6, 17100.9, 17100.12, 17100.15, 17100.18,

17900.20, 17900.25, 17900.30, 17900.35, 17900.40, 17200.2, 17200.8, 17200.13, 17200.18, 17200.23,

17900.45, 18000.5, 18000.10, 18100.5, 18100.10, 17200.28, 17200.33, 17200.38, 17200.43, 17300.2,

18300.5, 18300.10, 18300.15, 18300.20, 18300.25, 17300.6, 17300.9, 17300.12, 17300.15, 17300.18,

18300.30, 18300.35,18300.40, 18300.45, 18600.5, 17400.2, 17400.6, 17400.9, 17400.12, 17400.15,

18700.4, 18800.5, 18900.5, 19000.6, 19100.6, 19200.6, 17400.18, 17400.21, 17400.24, 17400.27, 17500.2,

19300.6, 19400.6, 19500.2, 19600.5, 19600.12, 19600.20 17500.6, 17500.9, 17500.12 17500.15, 17500.18,

Flat 13800.1-13800.2 17600.2, 17600.6, 17700.2, 7700.6,17700.9, 17700.12,

Full 1100.2,1200.2,1300.2,1400.2,1500.2,1600.2, 17700.15,17700.18,17700.21,17700.24,17700.27,

1700.2, 1800.2, 1900.2, 2000.4, 2100.1-2100.3, 17800.2,178C .6,17900.2,17900.8, 17900.13,17900.18,

2100.6, 2200.1-2200.3,2200.6,2300.1-2300.3,2300.6, 17900.23,17900.28, 17900.33, 17900.38,17900.43,

2400.1-2400.3, 2400.6, 2400.9, 2400.12, 2400.15, 18000.2, 18000.8, 18100.2, 18100.8, 18200.2, 18200.6,

2400.18, 2500.2-2500.4, 2500.7, 2500.10,2500.13, 18200.9, 18200.12, 18200.15, 18200.18, 18200.21,

2500.16, 2600.1-2600.3, 2600.6, 2600.9, 2600.12, 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

2600.15, 2600.18, 2700.2-2700.4, 2700.7, 2700.10, 18300.18,18300.23, 18300.28, 18300.33, 18300.38,

2700.13, 2700.16, 2800.3, 2800.6, 2900.3, 2900.6, 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

3000.3, 3000.6, 3100.2-31 00.10, 3200.2-320Q.20, 18400.15, 18400.18, 18400.21, 18400.24, 18400.27,

3700.2, 3800.2, 3900.2, 4000.2, 4100.2, 4200.2, 18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 18900.3,



Index XXVII

19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 19500.5, 1969 1000.14, 18600.1, 18800.1, 1890.1,19000.2,

19600.3. 19600.10, 19600.16-19600.18 19100.2, 19200.2, 19300.2, 19400.2, 19600.1, 19600.8,

P-1 1000.14, 1100.6, 1200.6, 1300.6, 1400.6, 1500.6, 19600.14

1600.6, 1700.6, 1800.6, 1900.6, 13800.7, 14100.2 1972 18600.3, 18700.2, 18800.3, 18900.3, 19600.3,

P-2 10600.4, 10700.7, 11100.4, 11800.4, 11900.( 19600.10, 19600.16-19600.18

P-3 7100.4, 7200.4, 7200.10, 10000.5, 10100.5 1976 7100.5, 7200.5, 7200.11, 7200.15

Round 2800.1-2800.2, 2900.1-2900.2, 3000.1- 1979 7000.2, 14700.2, 14700.11, 14700.20, 14800.2,

3000.2, 7100.1, 7200.1, 7200.7, 14100.1, 14100.4 14800.11, 14800.20, 14900.2, 14900.11, 15000.2,

SSC-276 Reference 7100.1-7100.6 15000.11, 15000.20, 15100.2, 15100.11, 15100.20,

Standard Method 15200.2, 15200.11

813 1K0.2, 18700.1, 18800.2, 18900.2, 19600.2, 1980 18600.5, 18700.4, 18800.5, 18900.5, 19600.5,

19600.9, 19600.15 19600.12, 19600.20

ABS Sec43 2800.3, 2800.6, 2900.3, 2900.6, 1981 16500.2-16500.6

3000.3, 3000.6 1987 7800.2, 9000.6, 9100.2, 12500.2. 12600.2,

BS131H2 14700.4-14700.6, 14700.9, 14700.13- 12700.2, 15700.2, 15800.2, 15900.2, 16100.2

14700.15, 14700.18,14700.22-14700.24,14700.27, Sumitomo Producer 1000.1-1000.3,1000.6, 1000.9,

14800.4-14800.6, 14800.9, 14800.13-14800.15, 14800.18, 1000.12-IUJ0.14, 2800.1-2800.3, 2800.6, 2900.1-

14800.22-14800.24, 14800.27, 14900.4-14900.6, 2900.3, 2900.6, 3000.1-3000.3, 3000.6, 13800.1-

14900.9, 14900.13-14900.15, 14900.18, 15000.4- 13800.5, 13800.34, 13900.1, 13900.24, 14000.1,

15000.6, 15000.9, 15000.13-15000.15, 15000.18, 14000.4, 14100.1,14100.4-14100.9,14200.1, 14300.1,

15000.22-15000.24, 15000.27, 15100.4-15100.6, 14400.1, 14500.1, 14600.1

15100.9, 15100.13-15100.15, 15100.18, 15100.22- Sumitomo Source 1000.1-1000.3,1000.6,1000.9,

15100.24,15100.27,15200.4-15200.6,15200.9, 15200.13- 1000.12-1000.14, 2800.1-2800 3, 2800.6, 2900.1-

15200.15, 15200.18 2900.3, 2900.6, 3000.1-3000.3, 3000.6, 13800.1-

BS5762 7000.2,13800.34-13800.37,13900.24- 13800.5, 13800.34, 13900.1, 13900.24, 14000.1,

13900.26, 14200.2-14200.5,14300.2-14300.5,14400.2- 14000.4, 14100.1,14100.4-14100.9,14200.1, 14300.1,

14400.5, 14500.2-14500.5, 14600.2-14600.5,14700.2, 14400.1, 14500.1, 14600.1

14700.11, 14700.20,14800.2, 14800.11,14800.20, Surface Location wrt Surface 14700.1,14700.11,

14900.2, 14900.11, 15000.2, 15000.11, 15000.20, 14700.20, 14800.1, 14800.11, 14800.20, 14900.1,

15100.2, 15100.11, 15100.20, 15200.2, 15200.11 14900.11, 15000.1, 15000.11, 15000.20, 15100.1,

E 208 1000.14, 1100.6, 1200.6, 1300.6, 1400.6, 15100.11, 15100.20, 15200.1, 15200.11

1500.6, 1600.6, 1100.6, 1800.6, 1900.6, 2000.7, SWRI Source 7100.1, 7200.1

3300.1, 3400.1, 3500.1, 3600.1, 3700.1, 3800.1,

3900.1, 4000.1, 4100.1, 4200.1, 4300.1, 4400.1, j"
4500 4r,00.1, 4700.1, 4800.1, 4900.1, 5000.1, T Locition 1000.1-1000.3,1000.9,1000.12-1000.14

51COO.1, 5200.1, 5300.1, 5400.1, 5500.1, 5600.1, T Lot ID 4700.1-4700.3

5700.1, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, Tensile Test Type 1000.1-1000.2, 1100.1, 1200.1,

6300.1, 7100.4, 7200.4, 7200.10, 13800.7 1300.1, 1400.1, 1500.1, 1600.1, 1700.1, 1800.1,

E 23 7100.2, 16500.3, 16500.6, 18600.3, 18700.2, 1900.1,2000.1, 2100.1-2100.2,2200.1-2200.2, 2300.1-

18800.3, 18900.3, 19000.4, 19100.4, 19200.4, 19300.4, 2300.2, 2400.1-2400.2, 2600.1-2600.2, 2800.1-2800.2,

19400.4, 19600.3, 19600.10, 19600.16-19600.18 2900.1-2900.2, 3000.1-3000.2, 3100.1, 7000.1, 7100.1,

E 604 2000.8, 7100.5, 7200.5, 7200.11, 7200.15, 7200.1, 7200.7, 7300.1, 7400.1, 7600.1, 7800.1,

18600.5,18700.4, 13800.5, 18900.5,19000.6,19100.6, 7900.1, 9000.1, 9100.1, 9200.1, 9400.1, 9500.1,

19200.6, 19300.6, 19400.6, 19600.5,19600.12,19600.20 9500.4, 9600.1, 9600.4, 9600.7, 9700.1, 9700.4,

E 8 7100.1, 7200.1, 7200.7, 16500.2, 16500.5, 9800.1,9900.1, 9900.4,10000.1, 10100.1, 10200.1,

18600.1, 18800.1, 18900.1, 19000.2, 19100.2, 19200.2, 10300.1, 10300.4, 10400.1, 10500.1, 10700.1, 10800.1,

19300.2, 19400.2, 19600.1, 19600.8, 19600.14 10900.1,11000.1,11200.1, 11200.4, 11300.1, 11400.1,

E318 12600.2 11500.1, 11600.1,11700.1, 11700.4, 11800.1, 11900.1,

E813 7800.2, 7900.2, 9000.6, 9100.2, 12500.2, 12000.1,12100.1,12200.1, 12300.1, 12400.1, 12500.1,

12700.2, 15700.2, 15800.2, 15900.2, 16100.2, 19000.3, 12600.1,12700.1,12800.1, 12900.1, 13000.1, 13100.1,

19100.3, 19200.3, 19300.3, 19400.3 13200.1,13300.1,13400.1, 13500.1, 13600.1, 13700.1,

JISZ3121 14600.46-14600.47 13800.1-13800.2,14100.1,14100.4, 14500.46-14500.47,

Standard Year 14600.46-14600.47, 14700.3, 14700.8, 14700.12,
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14700.17, 14700.21, 14700.26, 14800.3, 14800.8, 8300.4,8400.1,8500.2-8500.4, 8600.2-8600.4, 8700.2-

14800.12, 14800.17,14800.21, 14800.26,14900.3, 8700.4, 8800.2-8800.4, 8900.1, 9000.2, 9100.3,

14900.8, 14900.12, 14900.17, 15000.3, 15000.8, 9200.2-9200.20, 9300.2-9300.20, 9400.2, 9500.2,

15000.12, 15000.17, 15000.21, 15000.26, 15100.3, 9500.5, 9600.2, 9600.5, 9-00.2, 9700.5-9700.9,

15100.8, 15100.12,15100.17,15100.21,15100.26, 9800.2, 9900.2, 9900.5-9900.9, 10000.2, 10100.2,

15200.3, 15200.8, 15200.12, 15200.17, 15300.1, 10200.2-10200.10,10300.2, 10300.5,10400.2, 10500.2-
15400.1, 15500.1,15600.1, 15700.1, 15800.1, 15900.1, 10500.6, 10600.1, 10700.2-10700.4,10800.2-10800.6,

16000.1, 16100.1, 16200.1, 16300.1, 16400.1, 16500.2, 10900.2-10900.6,11000.2-11000.6,11100.1, 11200.2,

16500.5,16600.5,16700.1,16700.5, 16700.8,16700.11, 11200.5,11300.2,11400.2,11500.2-11500.6,11600.2,

16700.14,16700.17,16700.20, 16700.23, 16700.26, 11700.2,11700.5, 11800.2, 11800.5, 11900.2-11900.4,

16800.1, 16800.5, 16900.1, 16900.5,17000.1, 17000.7, 12000.2,12100.2, 12200.2, 12300.2-12300.14,12400.2,

17100.1, 17100.5, 17100.8, 17100.11, 17100.14, 12500.3,12600.3,12600.6, 12700.3, 12800.2, 12900.2,

17100.17, 17200.1, 17200.7, 17200.12, 17200.17, 13000.2, 13100.2, 13200.2, 13300.2, 13400.2, 13500.2,

17200.22, 17200.27,17200.32, 17200.37, 17200.42, 13600.2, 13700.2, 13800.3-13800.5,13800.8-13800.32,
17300.1, 17300.5, 17300.8, 17300.11, 17300.14, 13900.2-13900.22,14000.4-14000.22, 14100.5-14100.9,

17300.17, 17400.1, 17400.5, 17400.8, 17400.11, 14200.6-14200.48,14300.6-14300.48,14400.6-14400.48,

17400.14, 17400.17,17400.20, 17400.23, 17400.26, 14500.6-14500.44, 14600.6-14600.44, 14700.4-14700.6,

17500.1, 17500.5, 17500.8, 1750.11, 17500.14, 14700.9,14700.13-14700.15,14700.18, 14700.22-

17500.17, 17600.1, 17600.5, 17700.1, 17700.5, 17700.8, 14700.24,14700.27, 14800.4-14800.6, 14800.9, 14800.13-

17700.11,17700.14,17700.17, 17700.20, 17700.23, 14800.15,14800.18, 14800.22-14800.24, 14800.27,

17700.26, 17800.1, 17800.5, 17900.1, 17900.7, 17900.12, 14900.4-14900.6,14900.9,14900.13-14900.15,14900.18,

17900.17, 17900.22,17900.27, 17900.32, 17900.37, 15000.4-15000.6,15000.9, 15000.13-15000.15, 15000.18,

17900.42,18000.1, 18000.7, 18100.1,18100.7, 18200.1, 15000.22-15000.24, 15000.27, 15100.4-15100.6,

18200.5, 18200.8, 18200.11, 18200.14, 18200.17, 15100.9,15100.13-15100.15,15100.18, 15100.22-

18200.20, 18200.23, 18200.26, 18300.1, 18300.7, 15100.24,15100.27, 15200.4-15200.6, 15200.9, 15200.13-
18300.12, 18300.17, 18300.22, 18300.27, 18300.32, 15200.15, 15200.18, 15300.2, 15400.2, 15500.2,

18300.37, 18300.42, 18400.1, 18400.5, 18400.8, 15600.2, 15700.3, 15800.3, 15900.3, 16000.2, 16100.3,

18400.11,18400.14,18400.17,18400.20,18400.23, 16200.2,16300,2,16400.2,16500.3, 16.'00.6, 16600.2,

18400.26, 18500.1, 18500.5, 18600.1,18800.1,18900.1, 16700.2, 16700.6, 16700.9, 16700.12, 16700.15,

19000.2, 19100.2, 19200.2, 19300.2, 19400.2, 19500.1, 16700.18, 16700.21, 16700.24, 16700.27, 16800.2,
19600.1, 19600.8, 19600.14 16800.6,16900.2,16900.6, 17000.2, 17000.8,17100.2,

Test Type 17100.6, 17100.9, 17100.12, 17100.15, 17100.18,

Charpy V Impact 1000.3, 1000.6, 1000.9, 17200.2, 17200.8, 17200.13, 17200.18, 17200.23,

1000.12, 1100.2, 1200.2, 1300.2, 1400.2, 1500.2, 17200.28,17200.33, 17200.38, 17200.43,17300.2,

1600.2. 1700.2, 1800.2, 1900.2, 2000.4, 2100.3, 17300.6, 17300.9, 17300.12, 17300.15, 17300.18,

2100.6, 2200.3, 2200.6, 2300.3, 2300.6, 2400.3, 17400.2, 17400.6, 17400.9, 17400.12, 17400.15,

2400.6,2400.9, 2400.12,2400.15, 240b.18, 2500.2- 17400.18, 17400.21, 17400.24, 17400.27, 17500.2,

250.4,2500.7,2500.10, 2500.13,2500.16,2600.3, 17500.6, 17500.9, 1750.12, 17500.15, 17500.18,

2600.6, 2600.9, 2600.12, 2600.15, 2600.18, 2700.2- 17600.2,17600.6,17700.2, 17700.6, 17700.9, 17700.12,

2700.4, 2700.7, 2700.10, 2700.13, 2700.16, 280.3, 17700.15,17700.18, 17700.21, 17700.24, 17700.27,

2800.6, 2900.3, 2900.6, 3000.3, 3000.6, 3100.2- 17800.2, 17800.6, 17900.2, 17900.8, 17900.13,17900.18,

3100.10, 3200.2-3200.20, 3300.2, 3400.2, 3500.2, 1790.23,17900.28, 17900.33,17900.38,17900.43,

3600.2, 3700.2, 3800.2, 3900.2, 4000.2, 4100.2, 18000.2, 18000.8,18100.2, 18100.8, 18200.2, 18200.6,

4200.2, 4300.2, 4400.2, 4500.2, 4600.2, 4700.2, 18200.9, 18200.12,18200.15, 18200.18,18200.21,

4800.2, 4900.2, 5000.2, 5100.2, 5200.2, 5300.2, 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

5400.2, S00.2, 5600.2, 5700.2, 5800.2, 5900.2, 18300.18,18300.23, 18300.28,18300.33, 18300.38,

6000.2, 6100.2, 6200.2, 6300.2, 6400.1, 6400.4, 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

6400.7,6400.10,6400.13 6400.16,6400.19-6400.21, 18400.15, 18400.18, 18400.21,18400.24,18400.27,

6500.2-6500.4,6600.2-66C0.4,6700.2-6700.4,680.2- 18500.2,18500.6, 18600.3, 18700.2, 18800.3, 18900.3,

6800.4, 6900.1, 7000.5, 7100.2, 7200.2, 7200.8, 19000.4,19100.4,19200.4, 19300.4, 19400.4, 19500.5,

7200.13, 7300.2, 7400.2-7400.10,7500.2-7500.20, 19600.3, 19600.10, 19600.16-19600.18

7600.2-7600.20, 7700.2-7700.20, 7800.3, 7900.3, Dynamic Tear 2000.8, 7100.5, 7200.5, 7200.11,

8000.2-8000.4,8100.2-8100.4,8200.2-8200.4,8300.2- 7200.15, 7300.5, 7800.5, 7900.5, 9000.7, 9100.7,



Index XXIX

'2500.5,12600.9-12600.13,12700.6,12800.4,12900.4, 14900.8, 14900.12, 14900.17, 15000.3, 15000.8,

13000.4, 13100.4, 13300.4, 13400.4, 13500.4, 13600.4, 15000.12, 15000.17, 15000.21, 15000.26, 15100.3,

15300.5,15400.5,15500.6,15600.5,15700.7, 15800.7, 15100.8, 15100.12, 15100.17, 15100.21, 15100.26,

15900.5, 16000.5, 16100.7, 16200.5, 16300.5, 16400.5t 15200.3, 15200.8, 15200.12, 15200.17, 15300.1,

16600.6, 17000.5, 17000.10, 17200.5, 17200.10, 15400.1,15500.1,15600.1, 15700.1, 15800.1, 15900.1,

17200.15, 17200.20, 17200.25,17200.30, 17200.35, 16000.1,16100.1, 16200.1, 16300.1, 16400.1, 16500.2,

17200.4C, 17200.45, 17900.5, 17900.10,17900.15, 16500.5,16600.5,16700.1, 16700.5, 16700.8, 16700.11,

17900.20, 17900.25, 17900.30, 17900.35, 17900.40, 16700.14,16700.17, 16700.20, 16700.23, 16700.26,

17900.45, 18000.5, 18000.10, 18100.5, 18100.10, 16800.1,16800.5,16900.1, 16900.5, 17000.1, 17000.7,

18300.5, 18300.10, 18300.15,18300.20,18300.25, 17100.1, 17100.5, 17100.8, 17100.11, 17100.14,

18300.30, 18300.35, 18300.40, 18300.45, 18600.5, 17100.17, 17200.1, 17200.7, 17200.12, 17200.17,

18700.4, 18800.5. 18900.5, 19000.6, 19100.6, 19200.6, 17200.22,17200.27, 17200.32,17200.37, 17200.42,

19300.6, 19400.6, 19500.2, 19600.5, 19600.12, 19600.20 17300.1, 17300.5, 17300.8, 17300.11, 17300.14,

Fracture Toughness 2000.3,7000.2, 7800.2, 17300.17, 17400.1, 17400.5, 17400.8, 17400.11,

7900.2, 9000.6, 9100.2, 12500.2, 12600.2, 12700.2, 17400.14, 17400.17, 17400.20, 17400.23, 17400.26,

13800.34-13800.37,13900.24-13900.26,14000.2- 17500.1, 17500.5, 17500.8, 17500.11, 17500.14,

14000.3, 14100.3, 14200.2-14200.5, 14300.2-14300.5, 17500.17,17600.1, 17600.5, 17700.1,17700.5, 17700.8,

14400.2-14400.5, 14500.2-14500.5, 14600.2-14600.5, 17700.11, 17700.14, 17700.17, 17700.20, 17700.23,

14700.2, 14700.11, 14700.20, 14800.2, 14800.11, 17700.26,17800.1, 17800.5, 17 .0.1, 17900.7,17900.12,

14800.20, 14900.2, 14900.11, 15000.2, 15000.11, 17900.17,17900.22, 17900.27,17900.32,17900.37,

15000.20, 15100.2, 15100.11, 15100.20, 15200.2, 17900.42,18000.1, 18000.7, 18100.1,18100.7,18200.1,

15200.11,15700.2,15800.2,15900.2,16100.2,16600.1, 18200.5, 18200.8, 18200.11, 18200.14, 18200.17,

18600.2, 18700.1, 18800.2, 18900.2, 19000.3,19100.3, 18200.20, 18200.23, 18200.26, 18300.1, 18300.7,

19200.3, 19300.3, 19400.3, 19600.2, 19600.9,-19600.15 18300.12, 18300.17, 18300.22, 18300.27, 18300.32,

Nil Ductilty Transition 1000.14, 1100.6, 18300.37, 18300.42, 18400.1, 18400.5, 18400.8,

1200.6, 1300.6, 1400.6, 1500.6, 1600.6, 1700.6, 18400.11,18400.14, 18400.17,18400.20,18400.23,

1800.6, 1900.6, 2000.7, 3300.1, 3410.1, 3500.1, 18400.26,18500.1,18500.5, 18600.1,18800.1,18900.1,

3600.1, 3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 19000.2,19100.2,19200.2, 19300.2, 19400.2, 19500.1,

4200.1, 4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 19600.1, 19600.8, 19600.14

4800.1, 4900.1, 5000.1, 5100.1, 5200.1, 5300.1, Top Composition Position 2100.1-2100.5,2200.1-

5400.1, 5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 2200.5,2300.1-2300.8,2400.1-2400.5,2400.9-2400.11,

6000.1, 6100.1, 6200.1, 6300.1, 7100.4, 7200.4, 2400.15-2400.17,2500.1-2500.18,2600.1-2600.5,

7200.10, 10000.5, 10100.5,10600.4, 10700.7, 11100.4, 2600.9-2600.11,2600.15-2600.17, 2700.1-2700.18,

11800.4, 11900.6, 13800.7, 14100.2 2800.1-2800.5, 2900.1-2900.5,3000.1-3000.5

Tensile 1000.1-1000.2, 1100.1, 1200.1, 1300.1, Top Ingot Position 2100.1-2100.3, 2200.1-2200.3,

1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1, 2300.1-2300.3, 2400.1-2400.3, 2400.9, 2400.15,

2000.1,2100.1-2100.2, 2200.1-2200.2, 2300.1-2300.2, 2500.1, 2600.1-2600.3, 2600.9, 2600.15, 2700.1,

2400.1-2400.2, 2600.1-2600.2, 2800.1-2800.2, 2900.1- 16700.1, 16800.1, 16900.1, 17000.1, 17100.1,17200.1,

2900.2, 3000.1-3000.2, 3100.1, 7000.1, 7100.1, 17300.1,17400.1,1750.1, 17600.1,17700.1,17800.1,

7200.1, 7200.7, 7300.1, 7400.1, 7600.1, 7800.1, 17900.1,18000.1,18100.1, 18200.1, 18300.1, 18400.1,

7900.1, 9000.1, 9100.1, 9200.1, 9400.1, 9500.1, 18500.1

9500.4, 9600.1, 9600.4, 9600.7, 9700.1, 9700.4, Transverse Location wrt Weld 14500.46-

9800.1 9900.1,9900.4, 10000.1, 10100.1, 10200.1, 14500.47, 14600.46-14600.47

10:WC.1, 10300.4, 10400.1, 10500.1, 10700.1, 10800.1, TSAW Weld Type 14000.1-14000.22, 14400.1-

10900.1, 11000.1, 11200.1, 11200.4,11300.1,11400.1, 14400.48, 14600.1-14600.47

11500.1, 11600.1, 11700.1, 11700.4,11800.1, 11900.1, TW8544 Filler Name 6400.16,6400.19-6400.21,

12000.1, 12100.1, 12200.1, 12300.1, 12400.1, 12500.1, 6700.1, 6700.4, 6800.1, 6800.4, 8300.1, 8300.4,

12600.1, 12700.1, 12800.1, 12900.1, 13000.1, 13100.1, 8500.1, 8500.4, 8800.1, 8800.4

13200.1, 13300.1, 13400.1, 13500.1, 13600.1, 13700.1,

13800.1-13800.2, 14100.1, 14100.4, 14500.46-14500.47, U

14600.46-14600.47, 14700.3, 14700.8, 14700.12, U Groove Joint Preparation 2500.1, 2500.4,

14700.17, 14700.21, 14700.26, 14800.3, 14800.8, 2500.7,2500.10,2500.13, 250.16,2700.1, 2700.4,

14800.12, 14800.17, 14800.21, 14800.26, 14900.3, 2700.7, 2700.10, 2700.13, 2700.16
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Un Kansas Source 7000.1 Vert-Up Welding Position 10500.4-10500.6,
US Steel Producer 3100.1, 3200.1, 6500.1,6600.1, 12300.8-12300.14

6700.1, 6800.1, 6900.1, 7000.1, 7400.1, 7500.1,

7600.1, 7700.1, 8000.1, 8100.1, 8200.1, 8300.1, W

8400.1, 8500.1, 9200.1, 9300.1 W Final Processing 19000.1, 19100.1, 19200.1,

US Steel Source 3100.1, 3200.1, 7400.1, 7500.1, 19300.1, 19400.1

7600.1, 7700.1, 9200.1, 9300.1 W Heht Treatment 19000.1, 19100.1, 19200.1,

US-43 Flux Name 2500.1, 2500.4, 2500.7, 2500.10, 19300.1, 19400.1

2500.13, 2500.16, 2700.1, 2700.4, 2700.7, 2700.10, W36 Filler Name 13900.1, 13900.4-13900.26,
2700.13, 2700.16 14000.1-14000.22, 14300.1-14300.48, 14400.1-14400.48,

USN 6/9 Reference 18600.1-18600.6, 18700.1- 14500.1-14500.47, 14600.1-14600.47

18700.5, 18800.1-18800.6, 18900.1-18900.6, 19000.1- Weld Type
19000.7, 19100.1-19100.7,19200.1-19200.7,19300.1- ESW 6400.4, 6400.7, 6500.1, 6500.4, 8000.1,

19300.7, 19400.1-19400.7, 19600.1-19600.21 8000.4, 8600.1, 8600.4

USN 9/9 Reference 12800.1-12800.5, 12900.1- FCA 14700.1-14700.3, 14700.6-14700.8, 14700.11-

12900.5, 13000.1-13000.5, 13100.1-13100.5, 13200.1- 14700.12, 14700.15-14700.17, 14700.20-14700.21,

13200.3, 13300.1-13300.5, 13400.1-13400.5, 13500.1- 14700.24-14700.26, 14800.1-14800.3, 14800.6-14800.8,

13500.5, 13600.1-13600.5, 13700.1-13700.3 14800.11-14800.12,14800.15-14800.17,14800.20-

USN Source 12800.1, 12900.1, 13000.1, 13100.1, 14800.21, 14800.24-14800.26, 14900.1-14900.3,

13200.1, 13300.1, 13400.1, 13500.1, 13600.1, 13700.1, 14900.6-14900.8, 14900.11-14900.12, 14900.15-

18600.1, 18700.1, 18800.1, 18900.1, 19000.1, 19100.1, 14900.17,15000.1-15000.3, 15000.6-15000.8,15000.11-

19200.1, 19300.1, 19400.1, 19600.1, 19600.7 15000.12,15000.15-15000.17,15000.20-15000.21,

USN-1 Reference 16700.1-16700.28, 16800.1- 15000.24-15000.26,15100.1-15100.3,15100.6-15100.8,

16800.7, 16900.1-16900.7, 17000.1-17000.11, 17100.1- 15100.11-15100.12,15100.15-15100.17,15100.20-

17100.19, 17200.1-17200.46, 17300.1-17300.19, 15100.21, 15100.24-15100.26, 15200.1-15200.3,

1-400.1-17400.28,17500.1-17500.19,17600.1-17600.7, 15200.6-15200.8, 15200.11-15200.12, 15200.15-

17700.1-17700.28, 17800.1-17800.7,17900.1-17900.46, 15200.17

18000.1-18000.11,18100.1-18100.11,18200.1-18200.28, NGESW 6400.10, 6400.13, 6400.16, 6400.19-

18300.1-18300.46,18400.1-18400.28, 18500.1-18500.7 6400.21, 6600.1, 6600.4, 6700.1, 6700.4, 6800.1,

6800.4, 8100.1, 8100.4, 8200.1, 8200.4, 8300.1,

V 8300.4, 35'J0.l, 8500.4, 8700.1, 8700.4, 8800.1,

V Groove Joint Preparation 3200.1, 3200.4- 8800.4

3200.20, 7500.1, 7500.4-7500.20,7700.1, 7700.4- SAW 2500.1, 2500.4, 2500.7, 2500.10, 2500.13,

7700.20, 9700.7-9700.9,9900.7-9900.9, 10200.8- 2500.16,2700.1, 2700.4, 2700.7,2700.10, 2700.13,

10200.10, 14700.1-14700.3, 14700.6-14700.8, 14700.11- 2700.16, 3200.1, 3200.4-3200.20, 7200.7-7200.8,

14700.12, 14700.15-14700.17,14700.20-14700.21, 7200.13, 7500.1, 7500.4-7500.20, 7700.1, 7700.4-

14700.24-14700.26, 14800.1-14800.3,14800.6-14800.8, 7700.20,9300.1,9300.4-9300.20, 10200.4-10200.6,

14800.11-14800.12, 14800.15-14800.17,14800.20- 10800.4-10800.6, 10900.4-10900.6, 11000.4-11000.6,

14800.21, 14800.24-14800.26, 14900.1-14900.3, 11500.4-11500.6,12300.4-12300.6,13900.1, 13900.4-

14900.-14900.8, 14900.11-14900.12, 14900.15- 13900.26, 14300.1-14300.48, 14500.1-14500.47

14900.17, 15000.1-15000.3,15000.6-15000.8, 15000.11- SMA 3100.2-3100.10, 7400.2-7400.10, 7600.2-

15000.12, 15000.15-15000.17, 15000.20-15000.21, 7600.20,9200.2-9200.20, 13800.8-13800.36,14200.1-

15000.24-15000.26,15100.1-15100.3,15100.6-15100.8, 14200.48,16500.1, 16500.5, 19000.1, 19100.1, 19200.1,

15100.11-15100.12, 15100.15-15100.17, 15100.20- 19300.1, 19400.1, 19600.7, 19600.14

15100.21, 15100.24-15100.26, 15200.1-15200.3, SMAW 9700.7-9700.9, 10200.8-10200.10,10500.4-

15200.6-15200.8, 15200.11-15200.12, 15200.15- 10500.6, 12300.8-12300.14

15200.17 SMAW/SAW 9900.7-9900.9

Vertical Welding Position 6400.4, 6400.7, 6400.10, TSAW 14000.1-14000.22,14400.1-14400.48,14600.1-

6400.13, 6400.16,6400.19-6400.21,6500.1, 6500.4, 14600.47

6600.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.4, Welding Position
8000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4, IG 14800.11-14800.12, 14800.15-14800.17

8300.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4, 2G 14700.11-14700.12,14700.15-14700.17,14800.20-

8700.1, 8700.4, 880.1, 8800.4 14800.21, 14800.24-14800.26
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3G 14700.20-14700.21,14700.24-14700.26,14900.1- 16300.1, 16400.1

14900.3, 14900.6-14900.8, 15000.20-15000.21,15000.24- 1980 9000.1, 9100.1

15000.26,15100.1-15100.3,15100.6-15100.8, 15100.20- 1981 17400.1, 17400.11, 17400.20

15100.2i, 15100.24-15100.26,15200.11-15290.12, 1982 12600.1, 16700.1, 16700.11,16700.20, 16800.1,

15200.15-15200.17 16800.5, 16900.1, 16900.5, 17000.1, 17000.7, 17100.1,

4G 14800.1-14800.3,14800.6-14800.8,14900.11- 17100.11, 17200.1, 17200.17, 17200.32, 17300.1,

14900.12, 14900.15-14900.17 17300.11, 17500.1, 17500.11, 17600.1, 17600.5,

Downhand 7200.7-7200.8, 7200'13, 13800.8- 17700.1, 17700.11, 17700.20, 17800.1, 17800.5,

13800.3b, 13900.1, 13900.4-13900.26, 14000.1- 17900.1, 17900.17, 17900.32, 18000.1, 18000.7,

14000.22, 16500.1, 16500.5, 19000.1, 19100.1,19200.1, 18100.1, 18100.7, 18200.1, 18200.11, 18200.20,

19300.1, 19400.1, 19600.7, 19600.14 18300.1, 18300.17, 18300.32, 18400.1, 18400.11,

Downhand IG 2500.1, 2500.4,2500.7, 2500.10, 18400.20, 18500.1, 18500.5, 19500.1

2500.13, 2500.16, 2700.1, 2700.4, 2700.7, 2700.10, 1983 7800.1, 7900.1

27)0.13, 2700.16, 3100.2-3100.10,3200.1, 3200.4- 1984 12500.1, 12700.1

3200.20, 7400.2-7400.10, 7500.1,7500.4-7500.20, Yes Did Specimen Fracture? 1100.2,1200.2,

14200.1-14200.48, 14300.1-14300.48, 14400.1-14400.48, 1300.2, 1400.2, 1500.2, 1600.2, 1700.2, 1800.2,

14500.1-14500.47, 14600.1-14600.47 1900.2, 2000.4, 2200.6, 2900.3, 2900.6, 3300.2,

Flat 9700.7-9700.9,9900.7-9900.9, 10200.4-10200.10, 3400.2, 3500.2, 3600.2, 3700.2, 3800.2, 3900.2,

10800.4-10800.6,10900.4-10900.6,11000.4-11000.6, 4000.2, 4100.2, 4200.2, 4300.2, 4400.2, 4500.2,

11500.4-11500.6, 12300.4-12300.6 4600.2, 4700.2, 4800.2, 4900.2, 5000.2, 5100.2,

IG 7600.2-7600.20,7700.1, 7700.4-7700.20,9200.2- 5200.2, 5300.2, 5400.2, 5500.2, 5600.2, 5700.2,

9200.20,9300.1,9300.4-9300.20,14700.1-14700.3, 5800.2, 5900.2, 6000.2, 6100.2, 6200.2, 6300.2,

14700.6-14700.8, 15000.1-15000.3,15000.6-15000.8, 6400.1, 6400.4, 6400.7, 6400.10, 6400.13, 6400.16,

15000.11-15000.12, 15000.15-15000.17,15100.11- 6400.19-6400.21, 6500.2-6500.4, 6600.2-6600.4,

15100.12, 15100.15-15100.17, 15200.1-15200.3, 6700.2-6700.4, 6800.2-6800.4, 6900.1,8000.2-8000.4,

15200.6-15200.8 8100.2-8100.4,8200.2-8200.4,8300.2-8300.4,8400.1,

Vertical 6400.4, 6400.7, 6400.10, 6400.13, 6400.16, 8500.2-8500.4,8600.2-8600.4,8700.2-8700.4,8800.2-

6400.19-6400.21, 6500.1, 6500.4, 6600.1, 6600.4, 8800.4, 8900.1, 14100.5-14100.9

6700.1, 6700.4, 6800.1, 6800.4, 8000.1, 8000.4,

8100.1, 8100.4, 8200.1, 8200.4, 8300.1, 8300.4,

8500.1, 8500.4, 8600.1, 8600.4, 8700.1, 8700.4,

8800.1, 8800.4

Vert-Up 10500.4-10500.6, 12300.8-12300.14

WJ,3/87 Reference 16500.1-16500.7

WJ,7/87 Reference 14700.1-1I700.28, 14800.1-

14800.28, 14900.1-14900.19, 15000.1-15000.28,

15100.1-15100.28, 15200.1-15200.19

Y
Year Produced

1971 1000.1-1000.3, 1000.6, 1000.9, 1000.12-

1000.14

1972 2100.1-2100.3,2100.6,2200.1-22003,2200.6,

2300.1-2300.3,2400.1-2400.3,2400.6, 2400.9, 2400.12,

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

2600.9, 2600.12, 2600.15, 2600.18, 2700.1,2800.1-

2800.3, 2800.6, 2900.1-2900.3, 2900.6, 3000.1-

3000.3. 3000.6

1976 15300.1, 15400.1, 16000.1, 16200.1

1977 16100.1, 16600.1

1978 7300.1, 15500.1, 15600.1, 15900.1

1979 7100.1, 1200.1, 1300.1, 1500.1 ,

1600.1, 1700.1, 1800.1, 1900.1, 15700.1, 15800.1,
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A Marine Structural Toughness Data Bank
Ship Structures Committee

Final Report

1 Introduction

Despite the substantial number of data available on the toughness of a wide variety of steels which
may be used for marine applications, including several important studies by the Ship Structures
Research Committee, there has been no comprehensive source to which one might go to readily find
well-documented numeric data for the full range of materials and types of data of interest. The
Ship Structures Committee and the U.S. Coast Guard recently took the steps needed to begin the
establishment of such a source, with first priority given to toughness data for high strength, low
alloy steels.

This handbook provides the initial compilation for the Marine Structural Toughness Data Bank,
a summary of data from about 10,000 tensile and toughness tests of hundreds of samples repre-
senting eleven steels of importance for marine applications.

The result of this program is not only a source of reliable and well-documented numeric data on
the to'ighness of steels, but also the nucleus of a system which may be expanded to include other
properties of these steels and other materials which might be considered for such applications. The
source will be of value to all segments of the Marine Industry, commercial and military, and to a
number of other industry groups which utilize these steels, as well as to the Steel Industry itself.

Also of significant consequence, the program has been carried out in a manner and with proce-
dures and standards compatible with those in use in the development of machine-readable databases
by groups such as the National Materials Property Data Network, Inc. (the MPD Network), a net-
work of worldwide sources of data (Refs. 1,2). This assures the opportunity for easy and direct
interface and interchange of data with many other sources of numeric materials data.

As an added advantage, new searchers who might be looking for the type of data contained
herein but are unaware of the Marine Structural Toughness Data Bank will be directed to it via
the online version being established under the name MARTUF on the MPD Network. Such users
also have access to many other sources of materials data. For additional information on this mode
of access to the Marine Structural Toughness Data Bank, please refer to Annex I to this document.

2 Scope

The scope of this program was the development of a data bank on the toughness of steels which
may be considered for marine applications such as ship hulls and drilling structures. Eleven steels
of importance to the member organizations of the Ship Structures Committee are included. Data
from a variety of types of toughness tests were included in the database, including Charpy impact,
fracture toughness, nil-ductility transition, and drop-weight tear tests. The emphasis of this project
was on the collection of data, not its detailed analysis, though efforts were made to assure that
problems with identity of individual lots or incomplete reporting of test data were dealt with.

The Marine Toughness Data Bank was developed both in hard copy, as summarized in this
document, and in machine readable form. It is available in a searchable online version on the MPD
Network (where it is referred to as MARTUF; see Annex II and Ref 1,2). It is also available on
PC disks in the original Lotus 123 format in which it was assembled from the Ship Structures
Committee. It is not searchable in this format.
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3 Materials Included in Marine Toughness Data Bank

The scope of materials considered for inclusion in this data bank was established by the Technical
Committee representing the Ship Structures Committee. The original list of materials with the
priorities provided is shown in Table 1. The individual priorities for the materials within group 1
are those specifically provided by the Technical Committee; priority numbers within groups 2 and
3 were assigned arbitrarily for convenient reference.

Also shown in Table 1 are alternative designations by which these materials are often identified.
Their detailed material property and chemical composition requirements are presented in Table 2,
with the order in which the material are presented revised to group like alloys (based upon com-
position and properties) together. Together these two tables illustrate several important features
which had a significant bearing upon the program, viz.:

1. The specifications and properties for these materials overlap to a great extent,

2. It is difficult to be certain which materials are completely equivalent and which are signifi-
cantly different, and

3. A great amount of information is required in building a database for such materials to provide
users with the backgrond necessary to assure than useful and valid comparisons are being.
made.

This problem b-s I ,, n recognized previously, especially in regard to comparisons with steels
covered by foreigi, specifications. Early and Himes (Refs 3, 4, 5) confronted the problem and deter-
mined that in umparing specifications and individual steels themselves it is necessary to consider
the compos.1on limits, material property limits, fabrication practices and resultant microstructures,
specific quality assurance requirements before drawing conclusions on this matter. They further
conchlwted that several U.S. and foreign steels widely considered to be equivalent were indeed not
so when all of these factors were considered.

It was not possible within the constraints of this program to determine without question the
relative equivalence of all of the lots of materials for which data were obtained and included in
this reference source. Therefore in all cases the identities given individual lots of material in this
data bank are those provided by the original investigators plus those from the Unified Numbering
System Guide (Ref. 6).

However it is clear from Table 2 that there are several groups of similar materials included in
the Marine Toughness Data Bank, notably:

" High strength, low alloy steels A514, HY80 and HY100 containing primarily Ni, Cr, Mn and
Mo;

* High strength, low alloy steel A710 and HSLA 80 containing primarily Cu, Ni, Cr and Mo;

" Medium to high strength low alloy steels A537, CG-537, A656, A737, ABS-EH36, and API
5L containing primarily Mn; and

* Medium strength low alloy steels A36, A572, A588, A633, A678, BS4360 and ABS-B and E,
also containing primarily Mn.

Within each of the groups the primary alloying elements largely overlap, and their distinctiveness
arises from differences in minor alloying elements and mechanical property requirements.
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In the course of this work it was determined that it is appropriate to include certain "equivalent"
alloys in the high priority list (making due allowance for tensile strengths, overlapping compositions,
etc.). This was based in part on commercial practices.

Priority Alloy Equivalent
HY80 A543 GrC CLI
A710 GrA A736
ABS EH36 A737 Gr B
A514E A517E
HY100 A543 GrC CL2
API5LX60 A572

Given the conditions above and the sources and types of data included within the scope of the
search, data were placed into the data bank for the following materials:

ABS-B A36 A710/A710-A BS4360 Gr 50D
ABS-EH32 A572 Gr 50 HY80 CG A537M (A537 Cl I)
ABS-EH36 A588 Gr A HY100

These represent 10 of the top 15 priority alloys requested by the Technical Committee, and one
(A572) within the second priority set.

Alloying Identification Scheme: It was found convenient when logging the data for inclusion
in the data bank to use a three-part identification scheme, in which the first three digits identify the
alloy (with a direct relationship to the priority listing provided by the technical Committee); the
second set of three digits identifying the specific heat; and the final two digits identifying whether
the test sample was parent (base) metal, weld metal or heat-affected zone (HAZ), plus in the latter
case the approximate distance of the tested HAZ area from the weld fusion line, i.e., where the
base of the notch or precracked tip is positioned 1, 3, 5, etc. mm from the edge of weld deposit.
Thus,

XXX.YYY.ZZ
where

XXX. -Alloy Identifier, from priority code (Table 1)
YYY. -Heat Number, sequential number

ZZ -Sample Descriptor, as follows:
.01 - Base Metal
.02 - On fusion line
.03 - 1 mm into HAZ
.04 - 3 mm into HAZ
.05 - 5 mm into HAZ
.06 - 7 mm into HAZ

.07 - 9 mm into HAZ

.08 - 11 mm into HAZ

.09 - All weld metal

In recording this data for retention on the computer, every effort was made to preserve as much
detail as possible about the preparation of the specimens tested. It is hoped that this will permit
studies to be made of the effects of compositional materials or process variables on performance.
This is required recording ingot position, welding parameters, specimen location, information about
prior staining and postwelding heat treatment.
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In order to maintain the individuality of material information records which differed only
slightly, letters or numbers were added to the Material Codes. For example, when the top and
bottom of the ingot were studied T or B was added. If severail strain-aging conditions were exam-
ined, Si, 52, etc. were noted. Multiple welds were recorded as A, B, C, D, etc.

One should be alert to those variables which may distinguish among the property records.
For example, one may wish to search for deposit properties, in which case only ".09" records
are of interest, or seek information about the fusion line, in which case records including ".02"
(and possibly .03) will be of interest. The database offers the potential for studying differences in
performance of the root pass or the last pass, or at the mid thickness, distinguishing between when
it is or is not the weld root. Thus one must be careful not to mix weld data indiscriminately.

It goes without saying that distinctions between LT and TL specimens of the base metal need
to be preserved. This was required as well for the weld deposit. It should be noted that L for the
deposit was defined as the direction of travel. Si.-e specimens were usually oriented perpendicular
to the weld, a toughness measurement was usually described as TL in the deposit. At the fusion
line and in the heat affected zone, the base metal specimens would all be transverse to the weld,
but the TL orientation designated for the deposit would be switched to LT in the HAZ if the rolling
direction were perpendicular to the welding direction.

It must be recognized that all position indicators and other descriptors of location relative to
the fusin line or root or surface of the specimen are approximate. Nevertheless, considerikg all
the variables provided for in the database may offer an explanation for some of the scatter in
weldment performance observed. The reader should be acquainted with the data recording format
if an in-depth study of materials or processing variables is intended.

4 Types of Data (Properties) Covered in the Program

The types of data sought for the data bank included the following:

" Material characterization (including actual composition, fabrication information and weld
procedures, where appropriate)

" Tensile properties

" Fracture toughness, from KIc and JIc tests

" Charpy V notched bar impact values

" Nil ductility transition temperature

" Dynamic tear energy

Other types of toughness data were also sought, providing test results for at least one of the
types above were also presented, and provision for a wide variety of types was made in the schema
for the basic structure of the database (Table 4, described in Section V) These additional types of
data included:

" Precracked Charpy impact

" Precracked Charpy slow bend

" MRL crack arrest
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" ESSO crack arrest

" Double TT crack arrest

" Wide plate tensile test

" Drop weight tear energy

Several other types of test data were also considered, including the Tearing Modulus, T, but
the lack of standard test methods for such parameters led to their being dropped from further
study. Interest was expressed in the inclusion of modulus of elasticity values at one point, but it
was excluded because the types of tensile tests for which data were being input did not provide
reliable measures of modulus in accordance with ASTM standards (ASTM Standard Method E
111).

In fact, during the collections of data, the vast majority of test results located and included
within the data bank were from Charpy V notched bar impact tests; 643 of the 1017 records
compiled contained Charpy data) Only relatively few fracture mechanics data (12 records, all JIc,
and all representing HY80 and HY100) were found. The lack of fracture mechanics parameters
found is undoubtedly related to the relatively tough nature of this general class of materials under
conditions above their ductile-to- brittle transition temperature.

Table 3 is an "occurrence table" for the data bank, a matrix illustrating the various types of
test records for the individual materials. The specific data associated with the various type of tests
which were included in the database, and the meaning of the abbreviations are explained in Table
4, the data bank format (see Section V).

5 Format Development

The development of the overall format for the Marine Toughness Data Bank was an evolutionary
process. A working format was established at the beginning of the program, covering the whole span
of material characterization and test results sought, and the collection of data begun. Dr. Martin
Prager, Executive Director of the Materials Properties Council (MPC), was responsible for locating,
compiling and evaluating the data. Over the following six-to-twelve months, various examples arose
in which more detailed description of the materials or of welding processes or of certain types of
test results were required. The result was several iterations in format development, some changes
involving only refinements, but others very substantive improvements in documentation of the
materials or test data.

The final format established for the data bank is illustrated in Table 4; it is basically a very
broad, very long spread sheet, with the material description/test data relationship being basically
hierarchical in nature, and with the various segments held together in a relational fashion around
the material identifier code discussed above.

Three specific things were considered in establishing the data format: (1) the description and
characterization of the materials for which data are shown in the system, (2) the data elements
for the individual tests, and (3) the styles of presentation of the data when accessed following its
compilation and inclusion in the database.

Considerable attention was given to the need to have adequate background on the materials
so that comparisons of performance characteristics may be made reliably. The impact of such
considerations is the inclusion of much more information than is likely to be desired by most users
most of the time. However the result is the ability to track down a great amount of additional detail
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for those situations where it may be necessary to ensure that comparisons are meaningful. Examples
include the elemental composition of individual lots, the fabrication histories of the individual lots,
and the procedures used in producing the welded samples.

A major advantage of the particular format in Table 5 is its essential consistency with those of
other databases being built by MPC and MPD Network for steels for other applications, notably
the STEELTUF database (7). Utilization of such a format, even with substantial modification,
assures the ability to expand, combine and/or compare readily with these other sources.

Compilation of Data: In order to maximize the efficiency and consister :y of compilation of
data for this data bank, standard data collection formats were developed. The ormat used for this
purpose in the current program is presented in Table 5.

6 Sources of Data

The sources of data used in building the data bank included:

" Raw test results from ABS

" Raw rest results from material suppliers

" Individual test results from papers and technical reports published by:

- ASTM Special Technical Publications and Journals

- Materials Properties Council

- Naval Research laboratories

- Welding Research Council

- Electric Power Research Institute

- Ship Structures Committees

- American Welding Society

- Nippon Kokan

- United Kingdom Atomic Energy Association

- American Society of Mechanical Engineers

- Universities

7 Procedures Employed in Building the Data Bank

The following basic steps were employed in building the MARTUF database:

1. Identification and procurement of data sources.

2. Review of document and completion of data compilation formats.

3. Transcription of data from source to LOTUS 1-2-3 tabular format from information on com-
pilation formats.

4. Development of a ma. -ng program, and loading of file from LOTUS 1-2-3 tabular format
to a main-frame machine-readable database.
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5. Mapp;ng of the machine-readable form to print hardcopy handbook quality compilations.

The machine-readable version of the data bank was built and maintained at Stanford University
in the SPIRES database management system (dbms). This software was developed at Stanford for
library management and bibliographic search and retrieval purposes.

Preparation of the hardcopy database was accomplished under subcontract to Mr. William L.
Anderson, of Elements Research, Inc., 2850 Middlefield Rd. #126, Palo Alto, CA 94306. The
document was typeset in TEX and PostScript.'

8 Summary

The Ship Structures Committee has sponsored the development of a data bank covering the tough-
ness of steels for marine applications. Effort focused on the identification and procurement of
sources of data containing quantitative toughness data, and the development from those data of
a well-documented computerized data bank available to a wide range of engineers and material
scientists. Included were raw data from material suppliers and data from papers and technical
reports published by a variety of organizations.

The principal focus was on Tensile, Charpy V notched bar impact values, fracture toughness
(JIc), NDTT, and DT energies; other toughness parameters were included if available for the
same lots of material. The materials include steels identified by the Project Technical Committee
representing the sponsoring agencies.

About 1000 records representing approximately 10,000 tests of eleven steels are included in this
prototype version of the data bank. Standard procedures now exist for efficient addition of data
for other alloys and properties.
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TABLE 1

MARINE STRUCTURAL TOUGHNESS DATA BANK

COMMON ASTM UNS PRIORITY
NAME SPEC NUMBER

HY80 A543 Gr C(1) K31820 1-1
A710-A A710 Gr A K20747 1-2
CG A537M A537 Cl 1 K12437 1-3
ABS-B A131 Gr B K02102 1-4
API 5L Gr X70 1-5
HSLA 80 1-6
ABS-EH36 A131 Gr EH36 K11852 1-7
A514E A514 Gr E K21604 1-8
A36 A36 1-9
BS 4360 Gr 50D 1-10
HY100 K32045 1-11
A588-81 Gr A A588 GR A K11430 1-12
A588 Gr B A588 Gr B K12043 1-12
A588 Gr C A588 Gr C K11538 1-12
A537-A A537 Gr A K02400 1-13
API 5L Gr X60 1-14
A656-70 A656 Gr 70 K11804 1-15

A572 Gr 50 A572 Gr 50 - 2-1
A678 Gr D A678 Gr D - 2-2
DIN 17100 St 52.3 - 2-3
JIS G3016 - 2-4
ABS-E A131 Gr E K01801 2-5
ABS DH36 A131 Gr DH36 2-6

A514A A514 Gr A K11856 3-1
A514F A514 Gr F K11576 3-2
A514P A514 Gr P K21650 3-3
A537-I A537 Cl 1 K12437 3-4
A537-2 A537 Cl 2 K12437 3-5
A588 A588 K12040 3-6
A588-71 Gr F A588 Gr F K11541 3-7
ABS-CS A131 Gr CS K01601 3-8
ABS-DS A131 Gr DS K01601 3-9
ABS-AH32 A131 Gr AH32 K11846 3-10
ABS-EH32 A131 Gr EH32 K11846 3-11

Priorities: 1-1,2 etc Technical Comittee Priority 1 List
2 Technical Comittee Priority 2 List
3 Other Grades of Alloys in Priority 1 List



Table 2 - Comparisons of Tensile Property and Composition Limits For

Some Steels of Interest For Marine Applications

£P TEi mNIMm SI!CIFIUD CoTos i. a1 mtT mar ent
uAW VSIat TS L .or1 n JU Cr no

ALLOY D3"lnTo hSal A al Kx. Min. lax. Ri11. max. fax. maa .m ia . m Rin. mi ma. OR, men. in.

AS14 Mr 0 100 90 0.20 0.12 0.70 .40 0.0N, 0.•0 N 0.20 - - 2.0 1.40 0.0 0.40
£517 Or 3 113 100 0.20 0.121 0.70 0.40 0.030 0.040 I0.350•.20 2.00 1.40 0.60 0.40

A543 TYp C Class 2 115 100 0.23 0.40 - 0.020 0.020 0.40 0.20 3.25 2.2S 1.00 1.20 0.60 0.4S
NY-100 100 •.20 0.40 0.10 0.025 0.025 0.S 0.15 ;.S0 2.2S 1.00 1.00 0. 0 0.20
El-O• 00 0.10 - 0.40 0.10 0.025 0.025 0.35 0.15 3.25 2.00 1.@0 1.00 0.60 0.20
AS43 Typ C class I 105 05 0.23 00.40 0.02 0.020 0.40 0.20 3.25 2.25 1.00 1.20 0.60 0.45

£710 Or A Claxe 2 72 65 0.07 :0.7 0.40 0.025 0.025 0.40 1.00 0.70 0.9 0.60 0.25 0.15

£710 Or £ Class 3 05 75 0.07 0.70 0.40 0.025 0.025 0.40 - 1.00 0.70 0.90 0.60 0.25 0.IS
SLA 00 (N1i-S-24645) s0 0.07 0.70 0.40 0.025 0.010 0.70 1.00 0.70 0.90 *.60 0.25 0.15

¢0-53711 0.16 1.50 0.90 0.035 0.040 0.35 0.15 0.25 - 0.25 • .00

AS371AS37H Class 1 70 S0 0.24 1.35 0.70 0.035 0.040 0.50 0.15 0.25 0.25 0.00 -
AS0?

7
1S37R Class 2 s0 60 0.24 1.35 0.70 0.035 0.040 0.S0 0.15 0.25 0.2S 0.00

ADS 0136 71 51 0.10 1.60 0.90 0.040 0.040 0.50 0.10 0.40 * 0.25 0.00 -
A737 Or C 00 60 0.22 :1.0 1.5 0.0:1 0.030 .0 0.15 .0 -

A&56 Ir 70 00 70 0.18 1.65 0.025 0.035 0.35 - - 0.35
API SL Or .60 1.60 0.040 0.0:0 0.S0 -

API 5L X 170 0.15 1.60

A360 50 0.25 1.20 0.00 0.040 0.050 . - - - 0-0
.4"o0 o0 C00 0.15 - 1.35 0.00 0.040 0.050 0.30 0.15 0.50 0.2S 0.50 0.30 - -
£533 Or C 70 SO 0.15 * 1.35 0.50 0.040 0.0501 0.30 0.15 0.50 0.25 0.50 •.1's - *

KS-I/ABS or a 50 34 0.21 1.10 0.00 0.040 0.040 0.35 - -

A572 or SO TTIe 1 6S 50 0.23 1.65 - 0.040 0.050 0.40 * * *

£633 Or A 43 42 0.18 - 1.35 1.00 0.040 O.OSO 0.50 0.15 * -
£70 ar C 9 70 0.22 1.60 1.00 0.040 0.050 0.50 0.20 - -

An a 50 34 0.18 ' 1.35 0.70 0.040 0.040 0.35 0.10 -

0ftIC D K 'NIMM SPECInID COP,0SXTIOR. element, ne cant
US YS or YP -jL . ± L . .h -jb.L

ALLOY r400IGIATIOS k8a hal Max. Kin. 0Ax. Min. fMax. Mifn. Max. Kin. MaIx. Rim. Win. Nor. RI,

A514 Or 100 90 0.10 0.04 0.005 0.0015
A517 Or 3 111 100 6.40 0.20 * 0.10 0.04 0.01 0.00
A543 Type C Class 2 115 100 - - 0.03 . . . .
IT-1OO 100 0.25 . . . ..- - - -

yl-SO 00 0.25I:: . . .
A541 Type C Class 105 05 - 0.03 . . . . .

A10 Or A Class 2 72 65 1.30 1.00 - - 0.02 . . . . .
A710 Or A Class 3 05 75 1.30 1.00 - 0.02 . . . .
HSLA 00 (NIL-S-24645) 00 1.30 1.00

CO-537M 0.35 so . .
A37/A53m clasa 1 70 50 0.35 .. . . .
A537/AS 7N Class 2 00 60 V.35 ... . ..*
U S RX36 71 51 0.35 0.10 * 0.05 . . . .
A73 Or C0 so 6 0.11 0.04 0.05 - . . . . . 0.030
£656 Or 70 00 70 - -0. 0.07 0.020 . . . . 0.02 0.030 0.'
AnP SL or 160 0.0.05 . .
API SLat 170 0.10 0.05 . . . .

£36 58 34

34360 Or 50 S.50 0.20 0.10 0.01
£50 or C 70 so 0.50 6.20 0.10 0.01
O-3AS Or 9 So6 34 - -

AS72 Or 50 Tv I S SO 0.20 0.05 0.0s5 -

A633O 63 42 O.O 0.05 S
A67 O0r c GO 70 - .2-

*393 a5s 34 - - - - - - - - - * -

Notes Where Cos ition or tensile p opertles very vith thickness, values are for I-i. plate
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10 Annex I: Summary and Directory of Data Sheets

Summary and General Introduction

Table A - List of Alloys and Directory for Data Bank

Table B - Explanation of Material Codes

Table C - List of Abbreviations and Symbols in Data Tables

Table D - List Abbreviations for Data References

10.1 Summary and General Description of Marine Toughness Data Bank

The Marine Toughness Data Bank is a compilation of raw, individual test data for steels of interest
to the marine industry. The data are organized in the attached pages by alloy and where possible
by grade of the alloy. Data for individual lots of material are collected together, with a cover page
providing the background identification, composition, fabricating history, and, in the case of welds,
the weld procedures. Also included on the initial cover page for each individual lot are the tensile
properties whenever those were available. Following the tensile properties are one or more of the
following types of test results:

" Tensile tests per ASTM Method E 8

" Charpy V-notched bar impact (CVN) tests per ASTM Method E 23

" Fracture toughness (J-integral, JIc) tests per ASTM Method E 813

" Nil-ductility-transition temperature (NDTT) tests per ASTM Method E 208

" Dynamic tear (DT) tests per ASTM Method E 604

" Drop weight tear test per ASTM Method E 436

over a range (more than two) temperatures, the data are plotted as a function of temperature on
uniform sized plots so that data from may be readily compared from lot to lot and alloy to alloy.

In general, the data are presented in the original units systems (SI - International Standard,
or Engineering) in which they were reported. However, once again to facilitate comparisons, all
plots are presented to uniform scales with both sets of units present. There were a few cases in
which older metric unit systems were utilized, and in these cases, the values are converted to the
SI system for presentation.

The information on the following pages will provide additional assistance in interpreting certain
of the abbreviations and codes used in compiling the data.

11



A Marine Structural Toughness Data Bank

10.2 Table A - List of Alloys and Di- iy for Data Bank

Alloy Designation Materi Code Page Number
(See Table B)

ABS-B 004 1000
ABS-EH32 032 2000
ABS-EH36 007 2100
A36 009 3100
CG A537M 003 7100
A537 CLI 003 7300
A572 Gr 50 016 7600
A588 012 8000
A710 002 9400
BS4360 Gr 50D 010 13800
HY80 001 16600
HY100 009 19500

1.2



A Marine Structural Toughness Data Bank

10.3 Table B - Explanation of Material Codes

In logging the data for inclusion in the Marine Toughness Data Bank, a three-part identification
scheme was used, in which:

" the first three digits identify the alloy;

" the second set of three digits identify the specific heat; and

" the final two digits identify whether the test sample was parent (base) metal, weld metal or
heat-affected zone (HAZ), plus in the latter case the approximate distance of the HAZ from
the weld line. In the case of welds, it was often useful to add one or more letters to document
some other welding variable such as a postweld thermal treatment.

Thus, the complete material code for unwelded materials would be of the following form:

XXX.YYY.01
Where:

XXX. -Alloy Identifier, from priority code (Table 1)
YYY. -Heat Number, sequential number

And for a welded material it would be of this form:

XXX.YYY.ZatVWW
where

XXX. -Alloy Identifier, from priority code (Table 1)
YYY. -Heat Number, sequential number

ZZ -Sample Descriptor, as follows:
.01 - Base Metal

.02 - On fusion line

.03 - 1 mm into HAZ

.04 - 3 mm into HAZ

.05 - 5 mm into HAZ

.06 - 7 mm into HAZ

.07 - 9 mm into HAZ

.08 - 11 mm into HAZ

.09 - All weld metal

WWW -Weld descriptors
A - As welded
S - Stress relieved after welding

In either case (parent/base material or weld), one or more numbers may follow these codes (without
any space) indicating different pieces or minor variations in treatments, which may be deduced by
looking at the detailed composition, fabrication or welding history.

13
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10.4 Table C - Symbols and Abbreviations Used in Data Bank

Abbreviations for Heat Treatment and Final Processing:

A Austenitized
B Brine quenched
C Cold rolled
D Double normalized
F Hot rolled
G Hot forged
K Ag d
N Noimalized
P Thermo-mechanical process
R Continuous rolled
Q Quenched
S Stress-relieved
T Tempered
W Welded

Abbreviations for Alloying Elements:

C Carbon 1 Mn Manganese
P Phosphorus S Sulfur

Si Silicon Cr Chromium
Ni Nickel Mo Molybdenum
V Vanadium Cu Copper
Cb Columbium Ti Titanium
B Boron Al Aluminum
N I Nitrogen II

Abbreviations for Welding Procedures:

Weld type: SAW Submerged arc weld
SMAW Shielded metal arc weld
TSAW Tandem shielded submerged arc weld
ESW Electroslag weld
NGESW Narrow gap electroslag weld

Weld position: IG Downhand
1G Downhand
2G Horizontal
3G Vertical
4G Overhead

Abbreviations for Location of Test Sample:

T Top IB I Bottom

14



A Marine Structural Toughness Data Bank

Abbreviations for Specimen Orientation:

For tensile specimens: L Longitudinal
T Long Transverse
S Short Transverse

For all other specimens: two letter codes are used, with the first letter indicating the direction
normal to the fracture plane; and the second letter indicating the expected direction of crack growth
on the fracture plane.

The letters are: L Longitudinal
T Long transverse
S Short transverse

The common combinations are: L-T, L-S
T-L, T-S
S-L, S-T

15
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Abbreviations for Table Column Headings:

Break? Did specimen fracture completely?
CODIc Critical COD
CODi Initial COD
CVN Energy Charpy V Energy
Crack lgth Crack Length
Curve Curve Shape
DT Energy Dynamic Tear Energy
E Tensile Modulus
Filler Filler Alloy
Frac Apear Appearance
Fracture? Did Specimen Fracture?
Gage Lngth Gage Length
Inv Basis Reason for Invalid
Is Valid? Valid KIc?
JI Initial JI
Jmax Maximum J, Jmax
Lat Expans Lateral Expansion
Load Rate Loading Rate
Load Type Loading Type
NDTT Nil Ductility Transition Temperature
Notch Prep Notch Preparation
Orien Orientation
RA Reduction in Area
Shear Shear Fracture
Spec Thick Specimen Thickness
Spec Type Specimen Type
Split? Did Specimen Split?
Std Method Standard Method Designation
Std Year Year Standard Issued
TYP Tensile Yield Point
TYS Tensile Yield Strength
TYS Offset Tensile Strength Offset
Tear Mod Tearing Modulus
Test Temp Test Temperature
UTS Tensile Strength
Uniform El Uniform Elonf .ion

18
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10.5 Table D - List Abbreviations for Data Source References:

004-2 - "Approval Testing of Ship Steel Grades A, B, D and E, Produced via the Continuous
Slab Caster Process," Australian Iron and Steel Property Ltd., 1980

OOT-1 - Kobe Steel Reports on "Quantitative Examination for Approval of Higher Strength Hull
Structural Steel Plate Quench and Temper Type," to ABS, Kobe Steel Ltd., Kakogawa Plant,
1972

OOT-4 - Sumitomo Test Report on "Approval of Higher Strength Hull Steel Plates Rolled from
Contiguously Cast Slab" to ABS, Sumitomo Metal Industries Ltd., Kashima Steel Works,
November 1972

1010 - Lukens Steel Company, Data Report Project 1010

1211 - Lukens Steel Company, Data Report Project 1211

3200 - Lukens Steel Company, Data Report Project 3200

3201 - Lukens Steel Company, Data Report Project 3201

3202 - Lukens Steel Company, Data Report Project 3202

3400 - Lukens Steel Company, Data Report Project 3400

3530 - Lukens Steel Company, Data Report Project 3530

ARMCO-MPC - ARMCO Steel Data Submitted for MPC Survey

KONKOL-1 - Konkol, P. J., Effects of Long-Time Post Weld Heat Treatment on the Properties
of Constructional Steels, WRC Bulletin 330, January 1988

METZ/MPC-13 - Metz, P. 0., "Toughness of C-Mn Structural Steels," in Fracture Toughness of
Wrought and Cast Steels, ASME Publication MPC-13, 1980

RP1120 - Lukens Steel Company, Data Report Project RP1120

S-1971 - "Sumitomo Metal Industries Approval Test Report of Hull and Steel Plates Rolled
from Continuously Cast Slab, Grades A, R, B, C, D and E," Sumitomo Metal Industries Ltd.,
Wakayama Steel Works, April 15, 1971

SH-01 - Properties of Normalized Steel Plates (Equivalent to BS4360 Gr. 50D) with Z Proper-
ties, Sumitomo Heavy Industries

SSC276 - Francis, P. H., Cook, T. S. and Nagy, A., Fracture Behavior Characterization of Ship
Steels and Weldments, SSC-276, Final Report on Project SR-1224 (Fracture Criteria), Ship
Structures Committee, U. S. Coast Guard Headquarters, 1978

USN-1 - U. S. Navy First Article Qualification Processing Information for Indicated Heat

USN 4/7 - U. S. Navy Technical Report, MPC Archival Record 4/7

USN 5/7 - U. S. Navy Technical Report, MPC Archival Record 5/7

17
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USN 5/9 - U. S. Navy Technical Report, MPC Archival Record 5/9

USN 6/9 - U. S. Navy Technical Report, MPC Archival Record 6/9

USN 7/9 - U. S. Navy Technical Report, MPC Archival Record 7/9

USN 8/9 - U. S. Navy Technical Report, MPC Archival Record 8/9

USN 9/9 - U. S. Navy Technical Report, MPC Archival Record 9/9

WELLMAN-WRC - Weilman, G. W. et al, "Specimen Thickness Effects for Elastic Plastic
CTOD Fracture Specimens of an A36 Steel," WRC Bulletin 328, Nov. 1987

WJ 3/8T - "Welded HY-80 Steel for Australian Warships," Welding Journal 66(3), March 1987,
pp 33-44

WJ 7/87 - Rodgers, K. J. and Lochhead, J. C., "Self-Shielded Flux Cored Arc Welding - The
Route to Good Fracture Toughness," Welding Journal 66(7), July 1987, pp. 49-59
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11 Annex II: Martuf on MPD Network

As noted in the body of this document, a machine-readable and searc ,"le -,u of the Marine
Structural Toughness Data Bank, known as MARTUF, has been developed and is accessible via
the National Materials Property Data Network (MPD Network) on STN International. F'r more
information, contact:

J. G. Kaufman, President
National Materials Property Data Network, Inc.
2540 Olentangy River Road
Columbus, Ohio 43202

19
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I2 Annex III: Data Collection Formats

The following pages contain formats used during the collection of data for the Marine Toughness
Data Bank.

20



FORMATS.TXT Fo nonly

lines to
Date 19

Information included: Wld. Ten, FT, CV. NOT. IT. OT, ML
WORKSHEETS FOR U. S. COAST GUARD DATABASE (based on marlndbs: 12/30/87)
FRACTURE PROPERTIES OF STEELS FOR MARINE APPLICATIONS
BACKGROUND
0-! Material Code-------

*0-1a Common materiaT-nze_________
0-lb tINS desig. ___________ n.r. _na. __n.y.
0-ic ASTh specif-ication no. _______ -n.a. __n.y.
0-id AISI desig. ___________ f.r. __n.a. ___f.Y.
0-I. military Spec. _________ n.r. __n.a. __ny
0-if Other designation ________ n.r. -n.a. __n.y.
0-2a Base Metal __b1-Wrought metal ____Cicast metiV- W-Welded joint only

*0-2b Basic Form __P-Plate __A-Angle __C-Chann.F- V-Web of shape
_T-Pipe __B-Bar S-Shape ___-Flange of shape

n.r. __ .a. n.y.
*0-.3 Thickness W ____in. -_seet ____

__n.r. __n.a. ___.y.
0-4 Composition type ___S-refer tospecificati on

N-nominal (not measured)
A-actual;

0-4aa Composition Position- __T-Top,__B-Bottom, -L-Ladlo, __V-Weld

0-4a-o Actual CompositioWn __ See __________ .___ .

0-
4
p Composition Comments __________________________

0-5 Total Processing.,
(Choos l1tr toidct tps and order of tiatment)

__A-austenitized __N-normalized

__B-brine quenched from A __P-thermo-mechanical process
__C-cold working __R-continuous rolled
__ -double normalized __Q-quenched

__F-hot rolled __S-stress relieved
G-hot forged __T-tempered

K-aged W-welded
_n.r. __na. -n.y.

*0..6 Producer's Heat Lot Number-_____________
_n.r. n~. n.y. _See

0-7 Producer (name of producing9 compan-y) __n.r. -n.a. __n.y.

0-7a Year of production ___n.r. __n.a. ___.y.
0-8 Additional information 1 __________________

0-9 Source of data/laboratory __________________

n~r. * _ ;na. __n.y.
*0-10 Source of data/reference __________________

-n.r. __n.a. __n.y.
0-11 Melting practice _________ __n.r. __na. __n.y.
0-12 Ingot position _top _middle __bottom__ cont. cast. __n.r. __n.a. __n.y.
0-13 Killing _________ _n.r. __n.a. __n.y.
0-14 Process temp. ___degC- degF _degK

n_.r. __n.a. __n.y. _Ste_________
0-15 Process time __hr __n.r. __n.a. _n.y. _See_________
0-16 Rolling conditions %__ reduction, total _n.r. -n.a. -n.y.
*0-17 Final processing steps (use one or two letters-) _______

A-austenitlzed U-normalTized
__B-brine quenched from A __P-thermo-mechanical process

C-cold working -R-continuous rolled
__0-double normalized -Q-quenched

F-hot rolled S-stress relieved
6-hot forged -T-tempered

K-aged V-welded
0-18 Final heat treat temp. _d*gC degF deVK

ni.r. _n.a. n~. _go*
0-19 Final heat treat time __hr _n.r. __n.a. __n.y. __See____
0-20 Cold work strain _i- n. r. _n. a. __n.y. __See_ _____
0-21 S/R or Aging temp. __degC __4_deF _degK __See___________

-n.r. __n.4. n y.
0-22 S/R or Aging time __hr __n.. __n.a. _n.y. _See__________
0-23 Location ___________________
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W-0 Material Key_______
W-1 Weld Code -_ -_ -__ ---
W-2 Welding Process

-_SAW _NGGMA ___WIA __ESW
__SMA __NGSAW __GTA __EBW

FCA TSAW __PAW __n.r. -n.y.
W-3 Tajie Metal TiTcknoss ___ - -_in __n.r. __n.a. __n.y.
W-4 Welding Position __________ ___n.r. _na. _n.y.
W-5 Preheat temp. ____degC _degF -degK _n.r. _n.a. __n-y.
W-6 Gap __u _in __n.r. __n.a. __n.y.
W-7 Interpass temp. __degC -degF _deg n.r. -na. __n.y.
W-8 Number of passes _ ____n.r. __na. ___n.y.
W-9 Welding filler, Spc. and Grade _____________

-n.r. __n.a. -n.y.
W-10 Welding Filler Trade Name ________ ______________

W-11 Carbon content -____ __n.r. _n.a. ___n.y.
W-12 Filler size ____e in __r.r. _n.a. _n.y.
W-13 Shielding Gas -A __He ___-mixed __n.r. __n.a. __n-y.
W-14 Voltage ________volts __n.r. ___n.a. __n.y.
W-15 Amperage -amps __n.r. __n.a. __n.y.
W-16 Polarity _________ ______

W-17 Travel Speed _ in/min ___amm ___nn.r. __n.a. __n.y.
W-18 Heat Input/pass KJoules/mm KJoules/in __n.r. __n.a. ___n.y.
W-19 Joint Prep. _V __U __K ___S.B. __D.V. ___D.U. __N.G.

-n.r. __n.a. __n.y.
W-20 Nmber of sides welded -1 2 ___n.r.- n.a. __n.y.
W-21 Welded Specimen Codes

Location relative to weld: (See below)
__09-Weld Metal
__02-Fusion Line
__03-ia. HAZ
__04-3mm HAZ
__05-5nm HAZ
__06-7nn HAZ
__07-gun HAZ
__08-11m HAZ
__10-Transverse Section Test (All Zones)
__11-50%WI4-50%HAZ

W-22 Location relative to surface: (See below)
__F-Final suirface
__R-Back surface (root)
__ -Mid thickness (not root)
__C-Mid thickness (root)
__B-Sack surface (not root)
__N-Full cross section
__n.r. __n.a. __n.y.

W-23 Postweld heat treat.temp (See below) _degC _degF _degK

,Tn.r. _n.a. _n.y.
W-24 Post-ei heat treatment time __hr (See below)

-n.r. __n.a. __n.y.
W-25 Flux type __________ ______

W-26 Flux Trade Name ____________________

W-27 Is actual weld deposit reported in 0-4? -_Yes __No -n.y.
W-0 Material Key Code (See total number below)
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W-0
---MATERIAL KEY COE---

W-21 W-22 W-23 W-24
Loc/Weld Location PWHT TeMp PWHT Time

- - _______ doghr.

-- -- do___hr.

-- -- do___hr.

-- - _______ doghr.

-- -- _______ do___hr.

_________ do___hr.

_________ doghr.

-- - ______ - deg_ hr.

_________deg_ hr.

-- - _______ doghr.

-- - ________ doghr.

_______-_deg_ hr.

_________deg_ hr.

-- _______deg_ hr.

1-0 Material Key __________

1-1 Type of test-tension
1-2 Test sample position _n.r. __n.a, _n.y. _So.________

Surface, 0/4T _Quarter-thicknoss, 1/4T
3/8 tckness Mid thicknoss.1/2T
Opposite surfaco. IT __Third quarter thickness, 314T

*1-~3 Oriontation of specimen _n.r. n,4. n.y. _See_______
-L (longitudinal) -T (long tra-iivrseV__S (short-tran-s-ver-se)

1-4 Type of specimen __n.r. _n. _n.y. __See________

-Cylindrical Rectangular .. Full-section
1-5 Spec~men diameter or-~t-ckness ____- _in __See________

-n.r. __na. __n.y.
1-6 Gage length . -mm___in __See_______________

n.r. _na. n.y.
1-7 Rate of application orstress MP&/sec __Ksi/soc _In/in/sec

n.r. __na. _n.y. _________________

*1-B Test temp. ___degC -degF -degK _So*___________
n.r. _na. __n.y.

*1-9 Tonsil. strongth __Ma __Ksi __See
n.r. ftna. _n.y.

1-10 Offset f for TYS measuroment -__ S __Soe* __________
n.r. _na. __.y.

*1-li Tansile yield itrongth MLPa ___Ksi __see
n.r. na. _n.y.

1-12 Tnsil*-yiold iiint ___MPa ___i -5 See
".r. _na. _n.y.

1-13 Uniform elongation - - __See
"* r. _n.a. __n.y.

1-14 Total eliongation - 50-So
".r. _na. _n-y.

1-15 Reductiofi of area % __Soo_____________
-n.r. n.a. _n.y.

1-16 Modulus of elai-ticity7 -MPa'10'% __Ki, etc _Seo____
n.r. na. _n.y.

1-17 StandarF _~h______ or _other standard_______
n. r7 n. __ n*y.

1-18 Year of~ssu* Ri test standard 19 -_See
-n.r. __n.e. s y

23



2-0 Material Key __________

*2-1 Type of test (fracture toughness)
2-2 Position of specimen __n.r. __n.a. -n.y. _So*

Full-thickness
Surface 0/4T Quarter-thickness, 114T

-3/8 tikesMid thickness.1/2T
__Opposite surface,'iT ___Third quarter thickness, 314T

*2-3 Orientation of specimen' See________________
L-T __ -S =____ L-R __TAL

__T-S __S-L __S-T __C-L C-R
R-C n.r. __na. __n.y.

*2-4 Type of specimen __n.r. _na. _n.y. _See_________
_Compact -Siide-grooved compact Bend

Deep notch bend __OCe __WOL
*2-5 Thickness of specimen _- __-in __See

_n. r. __n.a. _n.y.
2-6 Initial crack length, average ____- _in __See

_n. r. __n. a. __n. y.
2-6a a/W -- __-See___________ -n.r. __n.a. _n.y.
2-7 Type Jrloading _Slow _Intermediate -Hi gh Rate

_n. r. n.a. _n7y. __see____________
2-8 (Kdot) Rate of-Toading- -______See___________

-n. r. __n.a. _n.y.
*2-9 Test temperature ___degC __degF -degK __RT (20C)

-See________ n.r. __na. __n.y.
*2-10 KQ _ __ _n.r. __n.e. a__ny. __See___________
2-11 K~c ____ n.r. _na. __n.y. =See___________
*2-12 Valid measure o7 Klc? _yes -_no __See________

n.r. __a. __n.y.
*2-13 If invaT~d, rason __See ________________

-(T)thickness __(CL)crack length ___(FP)ftiu precrack

-r..r. n.a. _n.y.
2-14 jTc -_units______ __See_ _____________

-n. r. Tn.a. n.y.
2-15 Reported stress intensity factor from J~c -units MWa'm*".5

-n. r. n. a. __n. y. _See________________
2-16 Method of JiC Calculation ti.r. _n.e. _n.y. See______

per Stand. __modified Stand. __other:
2-17 Initiation crack ootning displacement_- _ _in ___ee_____

n.r. _n.a. _n.y.
2-18 CriticaTFCTOD ___e- __in -_Seet _____________

_n;r. __na. n.y.
2-18a Is Critici CTOO __c-cleavage _u-cleavage preceded by tearing rn-fibrous
2-19 Initiation J valu-e __units_______ _See___________

n.r. __na. -n.y.
2-210 Maximum-J value _units_______ -See__________

n.r. __n-e. -n.y.
2-20a No. of J-specmens _ -See __________ __ n.r. -n.e. _n.y.
2-21 Tearing modulus __units_______ -see__________

-n.r. -n.a. _n.y.
2-22 Standard __ASTM or __other standard: ________

n.r. n.a. __n.y.
2-23 Year of issue UT test standard 19 -_See.

-n.r. __n.a. __n.y.
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3-0 Material Key____________
'3- Tye o tet:___CVN-Charpy V ot ed bar impact

PCV-Precracked CharPy V notched bar impact
3-2 Position of specimen _n.r. __n.a.; n.y. _See

.Surface, 0/4T - Quarter -thiickness, 174

.3/8 thickness,3/ST ____id thickness,1/2T
-opposite surfacel1T ___Third quarter thickness, 3/4T

*3-3 Type of specimen _See
Full: full-width Chary V- 1/2W On*half width Charpy V
2W: Twice-width Charpy V 1AWL : One-quarter width Charpy V'

*3-4 Urientation of specimen See_________________

L-T __T-L __ -C __L-R - -S
__T-S __S-L _ S-I _ C-I _ C-R

A-C __n.r. __na. __n.y.

*3-5 Te-st temperature __degC' __degF degK ___T(20C)
n.r. _n.a. _n4y. _See_______________

3-6 Total eneorgy to fracture ___J Ft-Lb _See________
3-7 Lateral expansion mNWe Tmi- -Se;___________

-n. r. __n.a. _ny.
3-8 Shear fracture ___ Brittle fracture ___% __See_______

n.r. _n.a. __n.y.
3-9 Did speci-men fracture completely _yes _no -_assumed

n.r. _n.a. _n.y. -_See_______
3-10 Did specimen exhibit splitting __Yes -no __Soe* _____

-n. r. -n. a. __n.y.
3-11 Standard __XTM_ _____ or __other standard________

-n. r7 n.a. __n.y.
3-12 Year of issue R? test standard 19 -_See-

-n.r. __n.a. __n-.

4-0 Material Key __________

4-1 -Type of test: MRL Crack arrest
4-2 Position of specimen _n.r. _n.a. _n.y. _Soe________

_Surface, 0/4T _Quarter-thickness, 1/4T

3/8... th ickness __Mid thickness, 1/2T
_Opposite surface, IT ___Third quarter thickness. 3/4T

4-3 Type of specimen ___ CF
n.r. _n,&. __n.y. __See__________

4-4 Thickness of specimen ____- ___in __See____________
n.r. _na. n.y.

4-5 Orientation of specimen- __See________________
L-T __L-S ___ -C L-A _ T-L

__ -S __S-I _ S-T -C-I _ C-A
A-C __n.r. __n.a. __n.y.

4-6 Tii temperaturpe ___429C -d F __dgK .. RT(20C)
n.r. n.a. _n.y. _SOe_______________

4-7 Rtate of-Toading- __ Slow _Intermediate ih Se_____
n_.r. __n.a. _n.y.

4-a KQ n.r. n. a. __n. y. __See____________
4-9 Valid misure Ri KIC - es _ no __See_________

n.r. n.a. _n.y.
4-10 Reason ?or invi&Tidity __thickness _Soe____________

_n.r. _n.a. _n.y.
4-11 Crack arrest stress itnsity -See____________

n.r. n.a. _ny
4-12 Standarr __AKTh_______ or __other standard_ ______

n.r. nao. n.y.
4-13 Year of-Tssue RT test standard 19 -_See._________

n -._na. __n.
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13 Data Presentations for Marine Materials

Data presentations of all marine materials begin on page 1000. A brief table of contents is:

A B S-B ................................................................................... 1000
A BS-EH 32 ............................................................................... 2000
A BS-EH 36 ............................................................................... 2100
A 36 ...................................................................................... 3100
CG A 537M ............................................................................... 7100
A 537 CL1 .................................................... ........................... 7300
A 572 G r5O ............................................................................... 7600
A 588 ..................................................................................... 8000
A 710 ..................................................................................... 9400
BS4360 Gr5OD .......................................................................... 13800
H Y 80 ................................................................................... 16500
H Y 100 .................................................................................. 19500

On each report, background information and material properties are grouped into categories: De-
scription, Composition, Fabrication History, Weld, and Property Measurements. Constant infor-
mation is iot repeated, but a note refers the reader to a previous page. Material property plots
show both SI and traditional engineering units. A complete index appears at the end on page I
(roman numerial). All nonnumeric values are indexed twice: as "value variable" and as "variabe,

value".
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Material CG A537M Page 7100.1
Description
Material Code ................... 003.001.01 Material Name ................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 1.058 in Composition Type ................... Actual
Composition Position ......... ........... * Lot ID .................................
Reference ...................... SSC-276
Composition
C ................................. 0.15 % M n ............................... 1.20 %
P ................................. 0.01 % S ................................ 0.021 %
Si ................................ 0.40 % Cr ................................ 0.23 %
N i ................................ 0.13 % M o ............................... 0.04 %
V ................. ................... * C u ................................ 0.08 %
C b .................................... * T i ..................................... *
B . ................................ * A l ................................ 0.03 %
N ..................................... * Other Components .............-... None%
Fabrication History
Heat Treatment ........................ Q,T Producer ........................... Armco
Year Produced ........................... * Addl Info ............................... *

Source ............................. SW RI M elting Practice ......................... *

Ingot Position ........................... * Killing Process ..................... *

Process Temperature ...................... * Process Time ............................ *

Rolling Conditions ....................... * Final Processing ....................... Q,T
F'nal Temperature ........................ * Final Time .................... .........
Cold Work Strain ........................ * Aging Temperature .......................
A inst Tume .................. Location ................................ *

Property Measurements
Test Type .......................... Tensile Position ........................... IT
Specimen Type ..................... Round Specimen Thickness .................. 0.25 in
Gage Length ......................... 1.0 in Loading Rate .......................
Tensile Strength Offset .................... * Uniform Elongation .......................
Tensile Modulus ......................... * Standard Method ....................... ES
Standard Year ........................... *

Orem TetTep .ISTYS TYP Elongation RA
ieXi I iki %

L Room 82 6129, . 29.7 73.9

.. not-



Material CG A537M Page 7100.2

Deocription
Material Code ................... 003.001.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 1.058 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...................... ..........
Reference ...................... SSC-276

[ Compositlon See Page 7100.1
[Fabrication History See Page 7100.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. I/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ...................... E 23
Standard Year ............... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -80 24 0.039 45
L-T 0 -80 32 0.041 34
L-T 0 -80 38 0.026 32
L-T 0 -40 70 0.069 100
L-T 0 -40 75 0.058 62
L-T 0 -40 78 0.071 100
L-T 0 0 74 0.071 100
L-T 0 0 76 0.067 100
L-T 0 0 78 0.064 100
L-T 0 32 74 0.067 100
L-T 0 32 74 0.071 100
L-T 0 32 75 0.065 100
L-T 0 75 79 0.066 100
L-T 0 75 80 0.075 100
L-T 0 75 82 0.065 100



Material CG A537M Page 7100.3
Description
Material Code ................... 003.001.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type..................... Wrought Metal Form ............................... Plate
Thickness ......................... 1.058 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Refernce ....................... SSC-276

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

400.0 I I I I I 300.0

300.0 225.0

2 00.0 150.0

100.0 0 75.0

0
0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

nave"-



Material CG A537M Page 7100.4

Description
Material Code ................... 003.001.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 1.058 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......... ......................
Reference ........................ SSC-276

I Composition See Page 7100.1
I Fabrication History See Page 7100.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position ............................. 0/4T
SDecimen Type ........................ P-3 Filler Alloy ...................... Hardex-N
Passes ................................. • Standard M ethod ..................... E 208
Standard Year ........................... *

Orien Test Temp Break? NDTT
degF

L -90 Yes No
L -80 No No
L -80 Yes No
L -70 No No
L -70 Yes Yes
L -60 No No

nao reponed



Material CG A537M Page 7100.5
Description
Material Code ................... 003.001.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 1.058 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... SSC-276

I Composition See Page 7100.1
Fabrication History See Page 7100.1
Property Measurements
Test Type ..................... Dynamic Tear Position ............................. 0/4T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................... 5/8 in Loading Rate ............................ *
Appearance ............................. * Standard Method ..................... E 604
Standard Year ........................ 1976

Orien Test Temp DT Energy
degF ft-lb

L-T 0 -110 35
L-T o -80 70
L-T o -40 320
L-T o 0 665
L-T o 72 790
L-T 0 120 885
T-L A -100 55
T-L A 0 420
T-L a 75 420

-not r-1eportd



Material CG A537M Page 7100.6

Description
Material Code ................... 003.001.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 1.058 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ...................... SSC-276

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb3200 I " I ' I ' I I _ 2400.0

3200.0 20.

2400.0 1800.0

1600.0 1200.0

001 00

800.0 0 600.0

0

0.0 oa o 0.0
r I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repoetrd



Material CG A537M Page 7200.1

Description
Material Code .................. 003.002.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ..................... Wrought Metal Form .............................. .Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .............................
Reference ........ *

Composition
C ................................. 0.17 % M n ............................... 1.32 %
P ................................. 0.01 % S ............. .................. 0.019 %
Si ................................ 0.33 % C r ................................ 0.21 %
N i ................................ 0.25 % M o ............................... 0.06 %
V ..................................... * C u ................................ 0.14 %
C b .................................... * T i ..................................... *
B ..................................... * A l ................................ 0.02 %
N .......................... * Other Components ................ None %
Fabrication History
Heat Treatment ........................ Q,T Producer ........................... Armco
Year Produced ........................... * Addl Info ............................ None
Source ............................. SW RI M elting Practice ........... .............
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ....................... Q,T
Final Temperature ........................ * Final Time ..............................
Cold Work Strain ........................ * Aging Temperature .......................
Aging Time ............................. * Location .................... *
Property Measurements
Test Type .......... ............... Tensile Position ............................. I/4T
Specimen Type ...................... Round Specimen Thickness ................. 0.250 in
Gage Length ........................ 1.00 in Loading Rate ............................
Tensile Strength Offset .................... * Uniform Elongation .......................
Tensile Modulus ....................... * Standard Method ....................... E 8
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi I ksi si % %

L Room 89.6 69.0 * 22.7 68.7

r-not reported



Material CG A537M Page 7200.2

Description
Material Code ................... 003.002.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ..............................
Reference ................... *

I Composition See Page 7200.1
[Fabrication History See Page 7200.1
Property Measurements
Test Type ............... Charpy V Impact Position ............................ 1/4T
Specimen Type ........................ Full Did Specimen Fracture? ................

Did Specimen Split? . . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................
Standard Year ....... . _................ *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -80 27.0 0.025 46
L-T 0 -80 28.0 0.028 51
L-T 0 -80 34.0 0.033 61
L-T 0 -40 47.0 0.041 85
L-T 0 -40 49.0 0.045 100
L-T 0 -40 52.5 0.048 100
L-T 0 0 49.5 0.048 100
L-T 0 0 56.0 0.048 100
L-T 0 0 0).0 0.064 100
L-T 0 32 53.0 0.047 100
L-T 0 32 53.0 0.049 100
L-T 0 32 54.0 0.051 100
L-T 0 75 49.5 0.049 100
L-T 0 75 50.0 0.050 100
L-T 0 75 55.0 0.051 100

* - not reported



Material CG A537M Page 7200.3

Description
Material Code ................... 003.002.01 Material Name .................. CG A537M
UNS ................................... * Other Designation ................. Grade B
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference ............... .......... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 

30

300.0 225.0

w 200.0 150.0

100.0 0 75.

0 go
0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material CG A537M Page 7200.4

Description
Material Code ................... 003.002.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Rcference ............................... *
I Composition See Page 7200.1
I Fabrication History See Page 7200.1

Property Measurements
Test Type ............. Nil Ductilty Transition Position ............................. 0/4T
Specimen Type ........................ P-3 Filler Alloy ...................... Hardex-N
Passes ................................. * Standard M ethod ..................... E 208
Standard Year ........................... *

Orien Test Temp Break? NDTTI
degF

L -90 Yes No
L -80 No No
L -80 Yes No
L -70 Yes Yes
L -60 No No

- not reported



Material CG A537M Page 7200.5

Description
Material Code ................... 003.002.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ..................... Wrought Metal Form .............................. Plate
Thickness ............................. 1 in Composition Type .... .............. Actual
Composition Position ..................... * Lot ID ................................
Reference ............................... *

I Composition See Page 7200.1
1 Fabrication History See Page 7200.1
Property Measurements
Test Type .................... Dynamic Tear Position ............................. 0/4T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................... 5/8 in Loading Rate ............................ *
Appearance ............................. * Standard Method ................... E 604
Standard Year ....... .......... 1976

Orien Test Temp DT Energy
degF ft-lb

L-T 0 -110 45
L-T 0 -80 90
L-T 0 -40 195
L-T 0 -20 350
L-T o 0 540
L-T 0 72 550
T-L A -100 95
T-L A 0 665
T-LA 75 640

• - not reqpld



Material CG A537M Page 7200.6
Description
Material Code ................... 003.002.01 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........... .................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0II I I I I 2400.0

2400.0 1800.0

1600.0 1200.0
.-U

800.0 A 600.0
0 0

0

0

£0
0.0 0 0.0

I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

, not reported



Materi I CG A537M Page 7200.7

Description
Material Code ................... 003.002.09 Material Name ................. CG A537M
UNS ................................... * Other Designation ....... .......... Grade B
Type ...................... Welded Joint Form ............................... Plate
Thickness ......................... in Composition Type ................... Actual
Composition Position ....... ............. * Lot ID ....... .....................
Reference ............................... *

I Composition See Page 7200.1
1 Fabrication History See Page 7200.1
Weld
Weld Code ...................... 003.002.09 Weld Type .......................... SAW
Base Metal Thickness ................. 1.0 in Welding Position ................ Downhand
Preheat Temperature ............... 150 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 300 degF Passes ................. ............... *
Filler Specification ....................... * Filler Name .................... Armco W 18
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 30 volts
Amperage ........................ 475 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 50 KJ/in
Joint Preparation ............ Double V-Groove Number of Sides ........................ 2
Location wrt Weld ............ 11mm in HAZ Location wit Surface ................... /4T
Post-Weld Heat Temp ................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e ........................ Linc 860
Weld Composition Reported? ............. No
Property Measurements
Test Type .......................... Tnsile Position ............................. 1/4T
Specimen Type ...................... Round Specimen Thickness ................. 0.250 in
Gage Length ........................ 1.25 in , Loading Rate ............................ *

Tensile Strength Offset .................... * Uniform Elongation ...................... *

Tensile Modulus ......................... * Standard Method ....................... E 8
Standard Year ......................

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

L Room 71.1 86.6 * 16.2 61.2

- t reported



Material CG A537M Page 7200.8

Description
Material Code .................. 003.002.09.1 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position . .................... * Lot ID .................................
Reference ......................... *

Fcomposition See Pave 7200.1
1 Fabrication History See Pagqe 7200.1
Weld
Weld Code .................... 003.002.09.1 Weld Type .......................... SAW
Base Metal Thickness ................. 1.0 in Welding Position ................. Downhand
Preheat Temperature ............... 150 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 300 degF Passes .................................
Filler Specification ....................... * Filler Name .................... Armco W 18
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 30 volts
Amperag- ........................ 475 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 50 KJ/in
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wn Weld ............. lmm in HAZ Location wrt Surface ................... I/4T
Post-We!d Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Tyre.............................. * Flux Name ....................... .Linc 860
Weld Cmposition Reported? ............. No
Propery Measurements
Test T, p. .................. Charpy V Impact Position ............................. I/4T
Specimen Type ........................ Full Shear Fracture ........................... *

Did Specimen Fracture? . . . . . . . . . . . . . . . . . . . * Did Specimen Split? ......................
Standai,1 M ethod ......................... * Standard Year ...........................

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -100 11.0 0.013
L-T 0 -100 14.5 0.015
L-T 0 -100 15.5 0.017
L-T 0 -60 29.5 0.031
L-T 0 -60 30.5 0.031
L-T 0 -60 31.5 0.033
L-T 0 -20 44.5 0.043
L-T 0 -20 47.0 0.045
L-T 0 -20 48.0 0.045
L-T 0 32 54.5 0.052
L-T 0 32 57.0 0.057
L-T 0 32 62.0 0.047
L-T 0 75 64.0 0.063
L-T 0 75 66.0 0.066
L-T 0 75 69.0 0.067

* - not repartd



Material CG A537M Page 7200.9

Description
Material Code .................. 003.002.09.1 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade 13
Type ....................... Welded Joint Form ........................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb1 I I I I I I 0 .

400.0

300.0 225.0

200.0 150.0

100.0 75.0

0

B
0.0 0.0

1 I I ,,I ,I I _

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rep rtw



Material CG A537M Page 7200.10

Description
Material Code ................. 003.002.09.1 Material Name ------------------ CG A537M
UNS ............... ................... * Other Designation .................. Grade B
Type ............. ........... W elded Joint Form ------------------------------- Place
Thickness ............................ 1 in Composition Type ................. Actual
Composition Position ..................... * Lot ID .................................
Reference ............................... *

[ Composition See Page 7200.1
Fabrication History See Page 7200.1

[Weld See Page 7200.8
Property Measurements
Test Type ............. Nil Ductilty Transition Position ............................. 04T
Specimen Type ........................ P-3 Filler Alloy ...................... Hardex-N
Passes ................................. Standard M ethod ..................... E 208
Standard Year ........................... _*_ _

Orien Test Temp Break? NDTI "

degF
L -100 No No
L -100 No No
L -60 No No

- not repoted



Material CG A537M Page 7200.11

Description
Material Code .................. 003.002.09.1 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... *

I Composition See Page 7200.1
IFabrication History See Page 7200.1
IWeld See Page 7200.8

Property Measurements
Test Type .................... Dynamic Tear, Position ............................. 0/4T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................... 5/8 in Loading Rate ............................ *
Appearance ............................. • Standard Method ..................... E 604
Standard Year ............... ... 1976

Orien Test Temp DT Energy
degF ft-lb

T-L o -80 100
T-L 0 -40 180
T-L o 0 440
T-L o 75 700
T-L 0 120 670

• - not reprted



Material CG A537M Page 7200.12

Description
Material Code ................. 003.002.09.1 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb320.0 I I 1 I I 2400.03200.0 20.

2A00.0 1800.0

1600.0 1200.0

800.0 0 600.0

0

0
0

0.0 0.0
III I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n _ot repmied



Material CG A537M Page 7200.13

Description
Material Code .................. 003.002.03.1 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ...................... Welded Joint Form ............................... Plate
Thickness ........................... 1 in Composition Type ................... Actual
Composition Position ..................... Lot ID .................................
Reference ................... *

[ Composition See Page 7200.1
[Fabrication History See Page 7200.1
Weld
Weld Code .................... 003.002.03.1 Weld Type .......................... SAW
Base Metal Thickness ................ 1.0 in Welding Position ................. Downhand
Preheat Temperature ............... 150 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 300 degF Passes ................................ *
Filler Specification ....................... * Filler Name .................... Arm co W18
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 30 volts
Amperage ........................ 475 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 50 KJ/in
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1mm in HAZ Location wrt Surface ................... 1/4T
Post-Weld Heat Temp .................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ........................ Linc 860
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ................... * Did Specimen Split? ...................... *
Standard Method ......................... * Standard Year ................ *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -100 15.5 0.014
L-T 0 -100 16.0 0.016
L-T 0 -100 24.0 0.023
L-T 0 -60 31.0 0.029
L-T 0 -60 31.5 0.031
L-T 0 -60 32.5 0.032
L-T o -20 47.0 0.044
L-T 0 -20 48.0 0.045
L-T 0 -20 50.0 0.046
L-T 0 32 50.0 0.049
L-T 0 32 55.0 0.051
L-T 0 32 56.5 0.052
L-T 0 75 47.0 0.047
L-T 0 75 48.5 0.050

L-T 0 75 52.0 0.052

• -not-



Material CG A537M Page 7200.14

Description
Material Code .................. 003.002.03.1 Material Name .................. CG A537M
UNS ................................... * Other Designation .................. Grade B
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb1 I I I I I 300.0

400.0

300.0 225.0

200.0 -150.0

100.0 75.0

0
0

0.0 0.0
, I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S-norpflog



Material CG A537M Page 7200.15

Description
Material Code ................ 003.002.03.1 Material Name ............... CG A537M
UNS ......... ...................... * Other Designation .................. Grade B
Type ...................... Welded Joint Form .............................. Plate
Thickness ............. ............... 1 in Composition Type ................... Actual
Composition Position ................ ... * Lot ID -....... ................
Reference ............................... *

[ Composition See Page 7200.1
Fabrication History See Page 7200.1
Weld See Page 7200.13
Property Measurements
Test Type .................. Dynamic Tear Position ............................. 0/4T
Specimen Type ............... Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................... 5/8 in Loading Rate ............................ *
Appearance ............................. * Standard Method ..... .............. E 604
Standard Year 196..................... 1976

Orien Test Temp DT Energy
degF ft-lb

L-T 0 -80 65
L-T o 0 465
L-T o 75 550

not reported



.- M rn trcua Togns Dat Bank -U

Material CG A537M Page 7200.16

Description
Material Code..................003.002.03.1 Material Name..................CG A537M
UNS .. . . . . . . . . . . . . . . . . Other Designation .. . . . . . . . . Grade B
Type - - - . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ................. I in Composition Type.......... Actual
Composition Position..... ................ * Lot ID.......................

IReference.. . . . .. . . . . *

-36o -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

3209.0 II 2400.0

2400.0 1800.0

S1600.0 1200.0

E

800.0 600.0
0

0

0.0 0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Ternpe4 ..ture degC

-not reported



Material A537 CL1 Page 7300.1

Description
Material Code ................. 003.003.01 Material Name ................... A537 CLI
UNS ................................... * Other Designation ......
Type ....................... Wrought Metal Form .............................. Plate
Thickness .......... ................ 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ....................... .. D3791-2B
RI ference ......................... LR3201
Composition
C ................................. 0.20 % M n ............................... 1.28 %
P ........................ ............. * S ........... .................... 0.021 %
Si .................. ................... * C r ..................................... *
Ni ..................................... * M o .............................. 0..7 %

V ..................................... * C u .................................... *
C b ................... ........ ....... * T i .....................................
B ......................... Al........... A l ............................... 0.038 %
N .......................... * Other Components .................. None %

abrication History
He.t Treatment ......................... N Producer ........................... Lukens
Year Produced .................... 1978 Addl Info ............................... 0
Souve ............................ Lukens M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature .... ............... .. * Final Time ........................ ..... *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aning Time ............................. * Location ................................ *
Property Measurements
Test Type .......................... Tensile Position ............................. I4T

ISpecimen Type .................. Cylindrical Specimen Thickness ................. 0.252 in
I Gage Length ......................... 1.0 in Loading Rate ............................ *
i Tensile Stur gth Offset .................. * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................ *

Orient Test Temp UTS .TYS T Elongation RA
degF ksi ksi ksi % %

L 80 83.7 34.2 54.2 27.8 63.1
L 80 84.2 52.4 53.6 28.0 62.2

T 80 84.2 55.9 62.0 27.3 61.7
T 80 84.2 56.3 61.2 28.5 1 63.6

n - ot reported



Material A537 CL1 Page 7300.2
Description
Material Code .................. 003.003.01 Material Name ................... A537 CLI
UN S ................................... * O ther Designation ........................ *
Type ....................... W rought M etal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D3791-2B
Reference ......................... LR3201

I Composition See Page 7300.1
Fabrication History See Page 7300.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1l T
Specimen Type ....................... Full Did Specimen Fracture? ............. Assumed
Standard Method .............. * Standard Year ............................ J

Orien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils %

L-T o -180 5 3 0 *
L-T o -160 7 5 0 *
L-T o -140 8 5 0
L-T o -120 12 9 0 *
L-T o -100 24 19 10
L-T o -80 26 23 17
L-T 0 -70 27 25 19 *
L-T o -60 38 33 27 *
L-T o -50 36 34 33 *
L-T o -40 41 37 44*
L-T o -30 54 48 47
L-T o -20 54 4" 52
L-T o -10 54 51 65
L-T o 0 68 57 72
L-T 0 10 80 72 100 Yes
L-T o 20 80 70 100
L-T o 40 81 72 100 Yes
L-T 0 60 86 74 100
L-T 0 74 85 76 100 Yes
L-T 0 100 81 70 100 Yes
T-L A -180 4 3 0 *

T-LA -160 7 5 0 *
T-LA -140 10 6 0 *
T-LA -120 12 10 0
1- -100 13 13 6 *
T-L' -80 16 15 11
T-LA -70 19 20 15
T-L 5  -60 23 23 27
T-LA -50 21 23 30 *
T-L" -40 23 26 40
T-LA -30 27 29 47
T-L 5  -20 33 34 60 *
T-LA -10 34 36 52 *
T-L 5  0 38 38 66 *
T-L £ 10 41 41 75 Yes

(continued)
• - not repoted



ManeS ug ees Dat Bank.

Material A537 CL1 Page 7300.3
(continued) _______ _______ _______(oi ed Test Temp CVN Energy Lat Expans Shear Split?

degF fl-lb mils %
T-LA 20 48 50 95 *
T-LA 40 49 49 99
T-LA 60 49 52 100 *
T-LA 74 48 49 100 *
T-L 1 100 51 51 100 *

- ot reported



Material A537 CL1 Page 7300.4

Description
Material Code ................... 003.003.01 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D3791-2B
Reference ......................... LR3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0I I I I 300.0

300.0 225.0

200.0 150.0

100.0 000 00 0 75.0
0

000

000ALL0 &A£A A

00.

0.0 8 L 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

m- DOt -ed



Material A537 CL1 Page 7300.5
Description

Material Code .................. 003.003.01 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D3791-2B

I Reference ...................... LR3201
I CompoSlioUM See Page 7300.1
Fabrication History See Page 7300.1
Property measurements
Test Type .................. Dynamic Tear Position ......................... 1/2T
Specimen Type ............... Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *
Standard Method * Standard Year ........................... *

Onten Test Temp DT Energy Frac Apear
degF ft-lb %

L-T o -75 20 10
L-T 0 -50 80 17
L-T o -25 90 27
L-T o 0 185 45
L-T 0 10 315 52
L-T o 25 440 71
L-T o 35 400 63
L-T o 50 720 98
L-T 0 75 710 100
L-T o 100 740 100
T-LA -75 20 10
T-LA -50 65 20
T-LA -25 85 25
T-LA 0 200 53
T-LA 10 230 55
T-LA 25 310 74
T-L 35 410 95
T-LA 50 460 98
T-LA 75 440 100
T-LA 100 1 440 100

.-amt-



M an Stutua Togns Dat Bank

Material A537 CLi Page 7300.6

Description
Material Code ............ ..... 003.003.01 Material Name .................. A537 CLI
UNS .... .. .. .. . .. .. ... * Other Designation . .................. *
Type ............ Wrought Metal Form ............................ Plate
Thickness ............. 3/4 in Composition Type .......... ........ Actual
Composition Position ........... * Lot ID ................. D3791-2B
Reference ....... LR3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 IIj ' 2400.0

2400.0 1800.0

S1600.0 1200.0

0 0

800.0 600.0

0£ 

06

6

0.0 00.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material A537 CL1 Page 7400.1

Description
Material Code ................. 013.004.010A Material Name ................... A537 CLI
UN S ................................... O ther Designation ........................ *
Type ......... Wrought Metal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... KONKUL-1
Composition
C ....... ......................... 0.18 % M n ............................... 1.15 %
P ................................ 0.008 % S ................................. 0.02 %
Si .............. ................. 0.29 % C r ................................ 0.09 %
N i .............. .............. ... 0.22 % M o ............................... 0.04 %
V .............................. <0.002 % Cu ................. ..... ........ 0.26 %
C b .............................. <0.005 % T i ......................... ............ *
B ........... ....................... . * A l ............................... 0.0 19 %
N ............ 0.011% Other Components .................. None %
Fabrication History
Heat Treatment ....... ................... * Producer ......................... US Steel
Year Produced ........................... * Addl Info ............................... *
Source ........................... US Steel M elting Practice ......................... *
Ingot Position ........................... * Killing Process . ................... Si-Al
Process Temperature .... ................. * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature ......... .............. * Final Time .............................. *
Cold W ork Strain . ....................... * Aging Temperature ....................... *
Agina Time ............................. * Location .............
Property Measurements
Test Type .......................... Tensile Position ............................. I/4T
Specimen Type .................. Cylindrical Specimen Thickness ................. 0.357 in
Gage Length ......................... 1.4 in Loading Rate ............................ *
Tensile Strength Offset .............. 0.2 % Uniform Elongation ...................... *
Tensile M odulus ........................ * Standard M ethod ......................... *
Standard Year .......................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %
Room 79.6 55.4 * 31.6 66.4

ro eporte~llld



Material A537 CL1 Page 7400.2

Description
Material Code ............... 013.004.02AW Material Name ................... A537 CLI
UNS .... .............................. * Other Designation ..... . ........ *
Type ....... ........... Welded Joint Form .. ........... Plate
Thickness .............. 1............. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........
Reference .......... KONKUL- 1

I Composition See Page 7400.1
Fab'~cation History See Page 7400.1
Weld
Weld Code --------------- _- 013.004.02AW Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 15
Filler Specification ................ E8018-C3 Filler Name..........................
Filler Carbon Content ..................... * Filler Metal Size........................*
Shielding Gas ........................... * Voltage ....................... *
Am perage ............ ................. * Polarity ................. ......... *

Travel Speed ............................ * Heat Input/Pass ......... ........... K /in

Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp .................... * Post-Weld Heat Time...................
Flux Type .............................. Flux Name ........................... *

Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position -------...... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . * Standard Method.......
Standard Year ........ *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -125 10 6 20
L-T 0 -125 11 8 25
L-T 0 -100 17 13 35
L-T 0 -100 20 14 30
L-T 0 -100 8 6 25
L-T 0 -75 23 17 45
L-T o -75 25 20 50
L-T o -50 42 34 80
L-T 0 -50 52 39 75
L-T 0 0 53 46 85
L-T o 0 60 48 90
L-T o 50 64 55 100
L-T 0 50 65 58 100

• - not reprted



Material A537 CLi Page 7400.3

Description
Material Code............... 013.004.O2AW Material Name ........... A537 CLI
UNS . .. . . . . . . . . . . . . . . . * Other Designation ... . . . . . . . . . .
Type ............. Welded Joint Form .. ................. Plate
Thickness .................... ...... 1I in Composition Type . ........... Actual
Composition Position ......... * Lot ID .............................
Reference....... ............ KONKUL- 1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I 300.0

300.0 225.0

w 200.0100

100.0 75.0

0 0

0.0 100 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rqxuted



Material A537 CL1 Page 7400.4

Description
Material Code ................ 013.004.02AS1 Material Name ................... A537 CLI
UN S ........... .................. ... _ * O ther Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

I Composition See Page 7400.1
1 Fabrication History See Page 7400.1
Weld
Weld Code .................. 013.004.02AS1 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 15
Filler Specification ............... E8018-C3 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ........................ *
Shielding G as . .......................... * Voltage ................................ *
Am perage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ....................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 1 hr
Flux Type ........ * Flux Name .............................. *

Weld Composition Reported ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ......................... *

Standard Year ........................... *
Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -150 I0 5 25
L-T o -150 7 4 20
L-T o -125 11 V 30
L-T o -125 12 9 20
L-T 0 -100 18 10 40
L-T o -100 26 20 35
L-T 0 -75 20 17 35
L-T 0 -75 39 33 75
L-T 0 -50 55 42 85
L-T 0 -50 60 58 100
L-T o 0 55 59 95
L-T 0 0 58 58 100
L-T o 50 66 58 100
L-T o 50 70 54 98

not- re



Material A537 CL1 Page 7400.5

Description
Material Code ............... 013.004.02AS1 Material Name ................ A537 CLI
UNS .................................... * Other Designation ................... *
Type ......................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... KONKUL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb4IQ I I I I I 3CD.O

400.03C0

300.0 225.0

200.0 150.0

100.0 75.0
8 8

0

0o o

0.0 8 0.0
I III I

-200.0 -130.0 -60.0 10.0 83.0 150.0

Test Temperature degC

S-ot rt d



Material A537 CL1 Page 7400.6

Description
Material Code ............... 013.004.02AS2 Material Name ................... A537 CLI
UN S ................................... O ther Designation .... ...................
Type ........... ............. W elded Joint Form ....................... ....... Plate
Thickness ................ ............ 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

I Composition See Page 7400.1
Fabrication History See Page 7400.1
Weld
Weld Code .................. 013.004.02AS2 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 15
Filler Specification ................ E8018-C3 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding G as ........................... * Voltage ................................ *
Am perage .................... ......... * Polarity ................................ *

Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ........ ...... Fusion line Location wit Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type .............................. * Flux N am e ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................ . Charpy V Impact Position ............................. 3/4T
Specimen Type . .................. Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ..... ................. * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -150 5 3 15
L-T o -150 6 4 20
L-T 0 -125 20 16 20
L-T 0 -125 25 22 65
L-T 0 -125 28 22 35
L-T 0 -100 19 14 45
L-T 0 -100 25 24 75
L-T 0 -75 35 27 70
L-T 0 -75 36 33 70
L-T 0 -50 35 29 65
L-T 0 -50 35 33 70
L-T o 0 59 59 100
L-T o 0 62 59 100
L-T 0 50 53 49 100
L-T o 50 59 56 99

-. .. eported



M a rin Stutua Togns Dat Bank

Material A537 CLi Page 7400.7

Description
Material Code ................ 013.004.02AS2 Material Name .......... A537 CLI

UNS ... ... ... . . ... ... ... ... ... * Other Designation........ . . . . . . . .

Type....................... Welded Joint Form................ Plate
Thickness 1 . . .. .. .. .. . in Composition Type . .. .... . .. Actual
Composition Position ........... * Lot ID...........................
Reference .......... KONKUL-I

-300.0 -1800 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 - 300.0

300.0 225.0

S 200.0 150.0

100.0 75.0

8 0
0

0 0

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

o-reoted



Material A537 CL1 Page 7400.8
Description

Material Code ................ 013.004.02AS3 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference .................... KONKUL-1

[Cormposition See Page 7400.1
[Fabrication History See Page 7400.1
Weld
Weld Code ..... t ............ 013.004.02AS3 Weld Type ......................... SMA
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 15
Filler Specification ................ E8018-C3 Filler Name.......................
Filler Carbon Content ..................... * Filler Metal Size......................*
Shielding Gas ........................... * Voltage ................................ *
Am perage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ[m
Joint Preparation .................. K-Groove Number of Sides ...................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... I hr
Flux Type .............................. * Flux Name ........................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ....................... Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method....................
Standard Year _________-.................

Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T o -125 11 9 25
L-T 0 -125 21 19 35
L-T 0 -125 21 20 30
L-T 0 -100 10 9 25
L-T 0 -100 13 14 25
L-T 0 -100 15 16 25
L-T 0 -75 26 25 70
L-T o -75 44 40 70
L-T o -50 35 36 70
L-T 0 -50 55 52 80
L-T o 0 53 54 98
L-T o 0 62 58 100
L-T o 50 62 54 100
L-T o 50 70 68 100

- not reported



Manin~ Stutua Togns Data Ban.

Material A537 CLi Page 7400.9

Description
Material Code............... 013.004.02AS3 Material Name .................. A537 CLI
UNS.................................... Other Designation.....................*
Type......................---Welded Joint Form............................. Plate
Thickness .......................... 1 in Composition Type .................. Actual
Composition Position....................... Lot ID .............................
Reference .................... KONKUL- I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' II 300.0

300.0 225.0

200.0 150.0

100.0 75.0
0

0 0
0 0

0
0

0

0. 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not repored



Material A537 CL1 Page 7400.10

Description
Material Code ................ 013.004.02AS4 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

I Composition See Page 7400.1
1Fabrication History See Paige 7400.1
Weld
Weld Code .................. 013.004.02AS4 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature ............... 350 degF Passes ................................ 15
Filler Specification ................ E8018-C3 Filler Name ................ ............ *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Am perage ............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ....... ... 1200 degF Post-Weld Heat Time ................... 5 hr
Flux Type ................ ........... * Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ......................... *

Standard Y ear ....... ... ........ ........ *
Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -150 13 14 15
L-T o -150 7 6 5
L-T 0 -125 15 18 40
L-T 0 -125 17 22 25
L-T 0 -100 16 22 45
L-T 0 -100 23 27 40
L-T o -75 23 26 45
L-T 0 -75 49 37 70
L-T 0 -75 51 48 100
L-T o -50 45 44 80
L-T 0 -50 47 44 75
L-T 0 0 62 59 100
L-T o 0 65 60 100
L-T o 50 50 49 100
L-T o 50 66 59 100

• - not reported



M arn Stutua Togns Dat Ban A.

Material A537 CLi Page 7400.11

Description
Material Code............... 013.004.02AS4 Material Name .................. A537 CL I
UNS................................ * Other Designation.....................*
Type......................---Welded Joint Form ............................ plate
Thickness .......................... 1I in Composition Type.................. Actual
Composition Position .................... * Lot ID .............................
Reference ............... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' III 300.0

300.0 225.0

8V.

'~200.0 150.0

(5

100.0 75.0
El 0

@ 0

0 0
0 00

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reported



Marine ~S Stutua Togns Daa an

Material A537 CLi P~age 7500.1

Dcrption
Material Code............... 013.004.09BA Material Name .................. A537 CLI
UNS .... * Otheri Design~ation.....................*
Type....................... Welded Joint Form ............................ Plate
Thickness .......................... 1I in Composition Type .................. Actual
Composition Position..... .............. * Lot ID.............................
Reference.............. ..... KONKL-
Composition
C.............................. 0.18% Mn ............................ 1.15%
P............................. 0.008% S.............................. 0.02%
Si ............................. 029% Cr............................. 0.09%
Ni ............................. 0.22% Mo ............................ 0.04%
V ........................... <0.002 % Cu.............................026%
Cb ........................... <0.005 % T ................................. *
B.................................. * Al ............................ 0.019%
N ... . .. ......... 0.011 % Other Components .......... None %
Fabricaton History
Hat Treatment............................ Producer.......................U ussteel
YewrProduced............................ Addl Info............................ *
Soure......................... US Steel Melting Practice...................... *

Ingot Position............................. Killing Process..................... Si-Al
~~~~~~~~~*Process Timeaue.............* Poes7ke........................*

Rolling Conditions........................ Fnal Processing...................... N
Fnal Temperature......................... Fna Time ......................... *
Cold Work Strain.......................... Aging Temperature .................... *
IAging Time, ............................ * Location.............................. n
WON I
Weld Code .................. 013.004.O9BA Weld Type........................ SAW
But Metal Thickness .................. 1I in Welding Position............. Downhand 10
Preheat Temperature............... 50 degF Metal Gap ......................... 0 in
Jnepms Temperature............. 350 degF Pass=es ............................. 8
Filer Specification, ................. EF2-F2 Filler Name.........................
Filler Carbon Content....................... Filler Metal Size......................
Shielding Gas......................... ow...... ..........................
Amperage............................... Polarity ............................
Travel Speed............................. Heat Input/Pass ................... 74 F.1fin
Join Preparation................. V Groove Number of Sides.......................1I
Location wrt Weld............11mmnu in HAZ Location wit Surface...... Mid thickmnort toot
Pou-Weld Heat Temp....................... Post-Weld Heat im............. ..... *
Flux Type.......................... F9 Flux Nam..........................
Weld Compvosition Reported?.......No

(contiiuied)
*-t iqtn



Marine~ Stutua Togns Dat Bank

Material A537 CL1 Page 7500.2

(continued)PrpryMesurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ...................... . Full Did Specimen Fracture? . . . . . . . . . . . .  Assumed
Did Specimen Split? ...................... * Standard Method ...................... *

Standard Year ...........................
Ofien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
T-L 0 -50 10 5 10
T-L o -50 9 5 10
T-L o 0 21 18 15
T-L o 0 8 7 10
T-L o 25 28 19 25
T-L 0 25 32 25 30
T-L 0 50 28 44 35
T-L o 50 32 40 35
T-L o 75 40 33 50
T-L o 75 49 40 70
T-L 0 100 43 41 60
T-L 0 100 48 46 85
T-L 0 125 48 42 70
T-L 0 125 53 48 80

•. th



Material A537 CL1 Page 7500.3

tacription
Material Code ................ 013.004.09BA Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness .................. .......... I in Composition Type ................... Actual
Composition Position ..................... * W ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I I I I 300.0

300.0 225.0

1 200.0 150.0

100.0 75.0

888
0

0.0 0 o 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•- not-apcfld



Material A537 CL1 Page 7500.4

Desription
Materil Code ................ 013.004.02BA Material Name ................. A 37 CLI
UNS ................................... * Other Designain ........................ *
Type ....................... Welded Joint Form ............................... Plate
ldcknes ............................. I in Composition Type ................... Actual

Composition Position ..................... * Lot ID .................................
Referae ................... KONKUL-I

I COIOnpmSiton See Page 7500.1
Fabdlcation Hstory See Pane 7500.1
Weld
WekI Code ................... 013.004.02BA Weld Type .......................... SAW
Bas Metal hickness ................. I in Welding Position ............. Downhand IG
Preheat Temeratu -e............. 50 degF Metal Gap ........................ 0 in
Intexpass Temperature ............. 350 degF Passes ................................. 8
Filler Specification ................. EF2-F2 Filler Name ............................. *

Fille Carbon Content ...................... * Filler Metal Size ......................... *
Shicaing Ga ........................ * Voltage ..........................
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 74 KJ/'m
JoiM Preparation ................ V Groove Number of Sides ......................... I
Location wrt Weld ......... Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld He Tanp .............. * Post-Weld Heat Tune ..................... *
Fu Type .... ........................Pos-ld e . .me ................. *

Weld f R2po0M .. ........... No

Test Type ................ p Chu V mpact Position ......................... 3/4T
Specimen Type ..................... Full Did Specimen Fracrm? ............ Assumed
Did Specinm Split?....................* Standard Method .........................
Standrd Yew ......................... *

Orten Test Teimp- CVN Energy Lat Experts Shear

degF ft-lb mRs %
T-L o -100 4 1 5
T-L o -100 5 4 5
T-L o -75 5 0 5
T-L 0 -75 5 1 5
T-L -.50 10 6 10
T-L o -50 18 12 15
T-L o -25 21 16 15
T-L o -25 28 18 25
T-L o 0 25 28 35
T-LO 0 28 23 30
T-L o 25 43 35 90
T-L o 25 49 41 90
T-L o 50 52 38 100
T-L o 50 52 44 100

• -nt AT=e



Material A537 CL1 Page 7500.5
D esription
Material Code ................ 013.004.02BA Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0 0

0

08
o O

0.0 a00 0.0
IIII I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•-notm



Material A537 CL1 Page 7500.6

Descrlption
Material Code ................ 013.004.09BSl Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference ........ KONKUL-I

[ Comoslton See Page 7500.1
[Fabrication History See Pae 7500.1
Weld
Weld Code .................. 013.004.09BSI Weld Type .......................... SAW
Base Metal Thickness ................. I in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Irneipass Temperature .............. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ............................ Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 74 KJ/m
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 1 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... I hr
Flux Type ............................ F96 Flux Name ..............................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ....................

I Standard Year . ..... ........ *

_ _ _ _ _ Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

T-L o 11 4 5
T-L 0 -100 5 2 5
T-L o -75 10 6 5
T-L o -75 20 11 10
T-L o -50 20 12 20
T-L 0 -50 20 14 15
T-L o 0 16 16 30
T-L o 0 37 23 35
T-L o 25 43 36 40
T-L o 25 46 28 45
T-L o 50 42 48 55
T-L o 50 58 51 70
T-L o 75 66 55 45
T-L o 75 67 56 90

not."=



Material A537 CLI Page 7500.7

Description
Material Code ................ 013.004.09BSI Material Name ................... A537 CLI
UNS ................................... * Othe Designation ........................ *
Type ......................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

w 200.0 150.0

100.0 75.0
0

0 
o

0 00
0 0 o

0.0 o 0.0
I , I I p I I,

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperatun: degC

• o r ! d1



Material A537 CL1 Page 7500.8

Description
material Code ................ 013.004.09BS2 Material Name .................. A537 CLI
UNS ................................... * Other Designation ....................... *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................ 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I

I Composiftion See Pae 7500.1
1 Fabrication History See Pae 7500.1
Weld
Weld Code .................. 013.004.09BS2 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position .............. Downh-.t IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name .... ........................ *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................ * Voltage ................................ *
Am perage .............................. Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 74 KJ/in
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type ......................... F96 Flux Name ..............................
Weld Composition Reported ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year Sa........................... *

Orien Test Temp CVN Energy Lt Experts Shear
degF ft-lb mils %

T-L 0 -100 5 0 5
T-L 0 -100 5 1 5
T-L o -50 11 10 20
T-L 0 -50 15 9 15
T-L o 0 20 15 30
T-L o 0 21 15 30
T-L o 25 45 36 55
T-L o 25 62 46 60
T-L o 50 70 51 80
T-L o 50 72 50 85
T-L 0 75 62 51 85
T-L o 75 70 59 90
-,-L 0 100 59 57 90
T-L o 100 79 70 95

-notrspvw



Material A537 CLI Page 7500.9

Desarption
Material Code ............... 013.004.09BS2 Material Name ................. A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. lin Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference .................. KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 0 0 o 75.0
o Oo

0

8
0.0 0 0.0

I I I I I p

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

o-t oe



Material A537 CL1 Page 7500.10

Description
Material Code ................ 013.004.02BS2 Material Name ................... A537 CLI
UNS .................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ..................... KONKUL-1

I Composition See Page 7500.1
IFabrication History See Page 7500.1
Weld
Weld Code .................. 013.004.02BS2 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name ............................. *
Filler Carbon Content ...................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 74 KJin
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type ......................... F96 Flux Name ..............................
Weld Composition Reported' ............. No
Property Measurements
Teat Type .................. Charpy V Impact. Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Sp t? ...................... * Standard Method ......................... *

IStandardYear ............... *
Oien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
T-L 0 -125 11 8 15
T-L o -125 5 2 5
T-L 0 -100 15 10 15
T-L o -100 18 9 10
T-L o -75 11 5 15
T-L o -75 16 8 15
T-L -.50 21 15 30
T-L 0 -50 27 23 35
T-L o -25 46 38 90
T-L 0 -25 52 41 100
T-L 0 0 52 40 98
T-L 0 0 52 46 95
T-L 0 50 57 50 100
T-L 0 50 58 51 100

am - lggMpned



Material A537 CL1 Page 7500.11
Description
Material Code ................ 013.004.02BS2 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

o
0 0
0

0

0 8 0

0.0 0 0.0
III I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - nOt-l]



Main Sr ctua Toghes Dat Ban

Material A537 CLi Page 7500.12

Description
Material Code............... 013.004.09BS3 Material Name .................. A537 (11

UNS .......................... * Other Designation ..................... *
Type....................... Welded. Joint Form ............................ Plate
Thickness .......................... 1I in Composition Type .................. Actual

Comostin Psiio ............... * Lot ID.............................
Reference .................... KONKUL-1

[ CwomDshtiof See Page 7500.1
Fabricaton Hist-ry- See Paite 7500.1
Weld
Weld Code................. 013.004.09BS3 Weld Type........................ SAW
Base Metal Thickness .................. 1I in Welding Position............. Downhand IG
Preheat Temperature............... 50 degF Metal Gap ......................... 0 in
Irnerpass Temperature............. 350 degF Passes .............................. 8
Filler Specification................. EF2-F2 Filler Name ......................... *
Filler Carbon Content .................... * Filler Metal Size...................... 0
Shielding Gas............................. Voltage ............................ *
Amperage............................... Polarity ............................ *
Travel Speed............................. Heat nput~ass ................... 74 KJ/i
Joint Preparation ................. V Groove Number of Sides.......................1I
Location wit Weld............1 I1mm in HAZ Location wrt Surface .. .. .. Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time .................. 1I hr
Flux Type.......................... F96 Flux Name ..........................
IWeld Composition Reported?.......No
Property Meaurementls
Test Type ... ........ Charpy V Imnpact Position .......................... 3/4T
Specimen Type...................... Full Did Specimen Fracture?............ Assumed

Did pecmenSph? ........ ... ...... Stndad Mehod ... .......... ......

IdSemeSpt?.......... Standard MYeod.......... ........
Orien Test Temp CVN Energy [at Expans Shear
_____ degF ft-lb MiRS%
T-L 0 -1015 610
T-L 0 -100 6 2 10
T-L 0 -50 11 10 30
T-L 0 -50 18 13 35
T-L 0 -25 22 17 25
T-L 0 -25 38 28 35
T-L 0 0 45 34 45
T-L 0 0 46 35 45
T.L 0 25 59 44 55
T-L 0 25 66 50 75
T-L 0 50 61 50 70
T.L 0 50 65 53 75
T-L 0 75 82 66 95

1 T-L 0 75 85 1 69 1 95



Material A537 CL1 Page 7500.13
Descriptlon
Material Code ................ 013.004.09BS3 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I I 300.0

300.0 225.0

S200.0 150.0

100.0 75.0
0

8

000

0 0 0
0

0.0 0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material A537 CL1 Page 7500.14

Description
Material Code ................ 013.004.02BS3 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Refer=nce ................... KONKUL-1
[ Cornposltlon See Page 7500.1
[Fabrlcatlon History See Page 7500.1
Weld
Weld Code .................. 013.004.02BS3 Weld Type .......................... SAW
Base Metal Thickness ................. I in Welding Position .............. Downhand IG
Preheat Temperature ............... 50 degF Metal Gap ........................ 0 in
Interpass Temperature .............. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ............................ Voltage ..........................
Amperage .............................. Polarity ..........................
Travel Speed ............................ * Heat Input/Pas .................... 74 KJ/m
Joint Preparation ................. V Groove Number of Sides ......................... 1
Location wrt Weld .............. Fusion line Location wit Surface ..... Mid thickness not foot
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tne ................... Ihr
Flux Type ............................ P96 Flux Name ..............................
Weld Composition RepVorted? ............. No
Property Muremet
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Fall Did Specimen Fracture? ............. Assumed
Did Specimen Split? ............ * Standard Method .............
Standard Year Me.hod..............*

Oien Test Temp CV Energy Lat Exlans Shear

degF ft-lb mils %
T-L 0 - 5 0 5
T-L o -100 6 1 5
T-L o -75 10 4 10
T-L 0 -75 13 9 15
T-L 0 -50 32 23 65
T-L o -50 35 25 80
T-L o -25 25 25 45
T-L 0 -25 33 17 50
T-L o 0 54 45 95
T-L o 0 56 45 95
T-L 0 50 63 44 100
T-L 0 50 65 50 100

wi -mtomd



Material A537 CL1 Page 7500.15

D crlpton
Material Code ................ 013.004.02BS3 Material Name ................... A537 CLI
UNS ................................... * Other Designaton ........................ *
Type ......................... Welded Joint Form ............................... Plate

es ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ..................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

lo I I I I I I 300.0400.030.

300.0 225.0

200.0 150.0

100.0 75.0

8o0
So

0

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

TestoTmpere degC

Ma -mrw



Material A537 CL1 Page 7500.16
Dewription
Material Code ................ 013.004.09BS4 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *

Refermnce ................... KONKUL-1
I Composition See Page 7500.1
Fabrlcatlon History See Page 7500.1
Weld
Weld Code .................. 013.004.09BS4 Weld Type ......................... SAW
Base Metal Thickness ................... I in Welding Position .............. Downhand IG
Preheat Temperature ............... 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name ............................. *
Filler Carbon Content ...................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *

Travel Speed ............................ * Heat Input/Pass .................... 74 KJ/in
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ..... .Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 5 hr
Flux Type ......................... F96 Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ............... *

Orin Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

T-L 0 -100 5 4 5
T-L 0 -100 9 4 5
T-L -_50 19 15 20
T-L 0 -50 25 18 20
T-L o -25 41 28 35
T-L 0 -25 41 31 35
T-L o 0 48 40 40
T-L o 0 53 44 35
T-L o 25 50 40 40
T-L o 25 55 42 45
T-L o 50 78 48 70
T-L o 50 82 48 75
T-L o 75 75 64 85
T-L 0 75 88 34 90

•-not re-cwW



MaieStrcua Togns Dat Ban

Material A537 CL1 Page 7500.17

Descrlption
Material Code ................ 013.004.09BS4 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL- 1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

w 2.0 150.0

0

100.0 8 0 75.0

88
0

0
0

0.0 8 0.0
III I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-note -



Material A537 CL1 Page 7500.18

Desalption
Material Code ................ 013.004.02BS4 Material Name ................... A537 CLI
UNS ................................... Other Designation ........................ •
Type ......................... W elded Joint Form ............................... Flate
Thicknew ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I

[ npotoffon See Page 7500.1
Fabrlcatlon History See Page 7500.1
Weld
Weld Code .................. 013.004.02BS4 Weld Type .......................... SAW
Base Meal Thickness ................... I in Welding Position .............. Downhand IG
Prehea Temperature ............... 50degF Metal Gap ............................ 0in
Interpass Temperature ------------.. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage .......................... *
Amperage ............................... Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 74 KJ/m
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ................ Fusion line Location wrt Surface ..... .Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weic' Heat Time ................. 5hr
Flux Type ............................ P96 Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Propry Mmsurements
Test Type ................ Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ....................... * Standard Method ....................
Standard Yew ..........................

Orien Test Temp CVN Energy Lat Exlans Shear

deg ft-lb mils %
T-L o -100 6 1 5

T.L o -100 7 2 5
T-L o -75 10 8 10
T-L 0 -75 18 16 15
T.L o -50 31 21 45
T-L 0 -50 37 28 65
T-L o -25 36 33 50
T-L o -25 39 30 80
T-L o 0 48 42 85
T-L o 0 55 43 90
T-L o 50 64 62 100
T-L 0 50 66 65 100

so Ir1 ged~ll



Material A537 CL1 Page 7500.19
-ommlption
Mateial Code ............... 013.004.02BS4 Material Name ................. A537 CLI
UNS ................................... * Oth r Designation ........................ *
Type ......................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Compo on Position ..................... * Lot ID .................................
SRefenc ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0
0

0
0

08
0

0

0.0 0 0 0.0
I I I I iI

-200.0 -130.0 -60.0 10.0 80.0 150.

Test Temperatum degC

O -e pog.'



Material A537 CL1 Page 7500.20
Description
Material Code ................ 013.004.09BS2 Material Name ................... A537 CLI
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-l

I C position See Page 7500.1
Fabrication History See Page 7500.1
Weld
Weld Code .................. 013.004.09BS2 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position .............. Downhand IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................. 8
Filler Specification .................. EF2-F2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................ * Voltage ................................ *
Amperage ........................... - * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 74 KJ/m
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type ......................... F96 Flux Name ..............................
Weld Composition Reported'? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ....................... * Standard Method .........................

I Standard Year ........................... *
Ofien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
T-L o -100 5 0 5
T-L o -100 5 1 5
T-L -_50 11 10 20
T-L 0 -50 15 9 15
T-L o 0 20 15 30
T-L 0 0 21 15 30
T-L o 25 45 36 55
T-L o 25 62 46 60
T L o 50 70 51 80
T-L o 50 72 50 85
T-L 0 75 62 51 85
T-L o 75 70 59 90
T-L 1 100 59 57 90
T-L o 100 79 70 95

-n TrI-



Material A537 CL1 Page 7500.21

Descriptlon
Material Code ................ 013.004.09BS2 Material Name ................... A537 CLI
UNS ................................... * Other Designation ............. .......... *

Type ......................... W elded Joint Form ............... ............... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.I I iIJ 300.0

4O0.0

300.0 225.0

200.0 150.0

100.0 0o 0 75.0

0

08
0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-notr -



Material A572 Gr5O Page 7600.1
Descrlption
Material Code ............... 016.001.010A Material Name ................. A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ....................... Wrought Metal Form ..................... ......... Plate
Thickness ......................... in Composition Type ................. Actual
Composition Position ..................... * Lot ID .................................
Reference .................... KONKUL-l
Compositio
C ................................. 0.20 % M n ............................... I.
P ................................ 0.004% S ................................ 0.024 %
Si ................................ 0.02 % Cr ................................ 0.02 %
Ni ................................ 0.04% M o ............................... 0.01%
V ................................ 0.089% Cu .............................. . 0.04 %
Cb .............................. <0.005 % Ti ..................................... *
B ..................................... * Al .............................. <0.002 %
N .................... 0.005% Other Components *
Fabrication History
Heat Treatment .......................... * Producer ......................... US Steel
Year Produced ........................... * Addl Info ............................... *
Sonre ........................... US Steel Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Roiling Conditions ....................... * Final Processing ....................... AR
Final Temperature. ........................ Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aing Time ............................. * Location ....................... *
Property Measuremernt
Test Type .......................... Tensile Position ............................. 1/4T
Specimen Type .................. Cylindrical Specimen Thickness ................. 0.357 in
Gage Length ......................... 1.4 in Loading Rate ............................ *
Tensile Strength Offset ................ 0.2 % Uniform Elongation ...................... *
Tensile Modulus .......................... Standard Method ......................... *
Standard Year ........................... *

Orient Tet Temp USTYS TYP Elongation R A
deFki ksi ksi % %
Room 87. 58.7 *26.9 66

S.-'-



Material A572 Gr5O Page 7600.2

Description
Material Code ................ 016.001.09AA Material Name ................... A572 Gr50
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL- I

[ Composition See Page 7600.1
IFabrication History See Page 7600.1
Weld
Weld Code ................... 016.001.09AA Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................ * Voltage .......................... *
Am perage ............................ - * Polarity ................................ *

Travel Speed ............................ * Heat Input/Pass .................... 34 KJm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...... Mid thickness at mot
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *

Flux Type .............................. * Flux Name .............................. *
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ....................

I Standard Year ........ ............ .. .. *
Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -75 10 11 10
L-T 0 -75 14 11 10
L-T o -50 10 12 15
L-T o -50 29 23 10
L-T o -25 15 19 30
L-T 0 -25 20 23 30
L-T o 0 30 30 40
L-T 0 0 70 58 40
L-T o 25 62 56 50
L-T o 25 83 70 60
L-T o 50 102 82 75
L-T o 50 68 58 60
L-T 0 75 109 93 90
L-T 0 75 110 89 80

.not-re



Material A572 Gr5O Page 7600.3

Description
Material Code ................ 016.00.09AA Material Name ................... A572 Gr0
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb4ooI I 1 I I I I 300.0400.030.

30O.0 225.0

2 00.0 150.0

0

100.0 0 75.0
0o

0

0* 0

0.0 8 0,80

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

we o Ipone



Material A572 Gr5O Page 7600.4

Description
Material Code ................ 016.001.02AA Material Name ................... A572 Gr50
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

I Composition See Page 7600.1
1 Fabrication History See Page 7600.1
Weld
Weld Code ................... 016.001.02AA Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *

Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ[m
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ................................ * Flux Name .............................. *
Weld Comiposition Reported*?............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Y ear ............... . . ........ *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -100 20
L-T o -100 5 3 10
L-T 0 -75 75 46 30
L-T o -75 8 7 10
L-T -.50 33 25 30
L-T -.50 8 10 15
L-T o -25 121 75 40
L-T o -25 124 80 50
L-T o 0 103 79 65
L-T o 0 45 39 55
L-T o 25 63 54 50
L-T o 25 81 65 75
L-T o 50 65 51 60
L-T o 50 90 73 90

• - irqt r'sd



Material A572 Gr50 Page 7600.5

Description
Material Code ................ 016.001.02AA Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Referewce ................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0300.0

300.0 225.0

200.0 150.0

0
0

100.0 0 0 75.0
0 0

0

0 0

0.0 0 0 0 0.0
I I I I,

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-oIMP



Material A572 Gr5O Page 7600.6
Descriptlon
Material Code ................ 016.001.09AS1 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ....... ......... KONKUL-1

[Composition See Page 7600.1
Fabrication History See Page 7600.1
Weld
Weld Code .................. 016.001.09AS1 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat InputPass .................... 34 KJm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. I mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Tine ................... I hr
Flux Type ................................ FluxName........................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ....................

IStandard Year ..... ..... *
Orien Test Temp CVN Energy Lat Expmns Shear

degF ft-lb mils %
L-T 0 10 6 6 10
L-T o -100 9 10 10
L-T 0 -75 11 11 10
L-T o -75 28 24 15
L-T o -50 61 54 30
L-T 0 -50 65 54 30
L-T 0 -25 74 66 40
L-T 0 -25 92 87 50
L-T o 0 82 67 60
L-T 0 0 95 88 65
L-T 0 25 121 90 70
L-T o 25 91 76 70
L-T o 50 112 92 85
L-T o 50 116 96 90

-" rM-ned



Material A572 Gr5O Page 7600.7

D srlption
Material Code ................ 016.00l.09AS1 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

0 08

100.0 0 0 75.0
8

o

0.0 ~0.0
IIII I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repmud



Material A572 Gr5O Page 7600.8

Material Code............... 016.O01.02A51 Material Name .................. A572 Gr5O
UNS................................ * Other Designation.....................*
Type......................---Welded Joint Form ............................ Plate
T'hickiness .......................... 1I in Composition Type .................. Actual

Comostin Psiio ............... * Lot ID .............................
Reference .................... KONKUL-1.

I omosiio See Paite 7600.1
Fabricion His1tory -'ee -Page 7600.1
Weld
Weld Code ................. 016.001.O2ASI Weld Type........................ SMA
Base Metal Thickness .................. 1I in Welding Position...................... IG
Preheat Temperature............... 50 degF Metal Gap ......................... 0 in
Intearpass Temperature.............--350 degF Passes ............................. 16
Filler Specification .................. E701 8 Filler Name ......................... *
Filler Carbon Content .................... * Filler Metal Size....................... *
Shielding Gas............................. Voltage ............................ *

Amprag ...................... * Polarity ............................ *
Travel Speed.......................... * Heat Input/Pass ................... 34 KI/in
Joint Preparation ................. K-Groove Number of Sides....................... 2
Location wrt Weld............... Fusion line Location wrt Surface....... Mid thickness at moot
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time .................. 1I hr

Tes Tyo ............. Charpy V Impact Position .......................... 3T
Speciam Type ............ Full Did Specimen Fracture9 . . . . . . . . . . . . Assumed
Did Specimen Split?'..................... * Standard Method......................
Standard Year ...-...... ..... ..... ....

Orien_ Test Temp.CVN Energy Lit Expim Shear~
_____ degF ft-lb miji
L-T 0 -1W so 33
L-TO 0 100 6 4 10
L-T 0 -75 10 7 10
L-T 0 -75 25 16 30
L-T 0 -50 10 13 30
L-T 0 -50 30 26 20
L-T 0 -25 7 9 20
L-T 0 -25 93 66 40
L-T 0 0 14 13 25
L-T 0 0 90 63 50
L-T 0 25 25 20 20
L-T 0 25 73 57 60
L-TO0 50 123 92 98

1 L-T 0 50 1 137 1 84 98 1

=Croup=~



Material A572 Gr5O Page 7600.9
Description
Material Code ................ 016.001.02ASI Material Name ................... A572 Gr
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Refermnce ................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I 300.0

300.0 225.0

200.0 150.0
> 0Io

0

0 0

100.0 0 75.0

0

0 0

0.0 0 0 0 0 0.0
pI I ,I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - I10[



Material A572 Gr5O Page 7600.10

Description
Material Code ................ 016.001.09AS2 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ..................... KONKUL-I
[ Composition See Pane 7600.1
Fabrication History See Pave 7600.1
Weld
Weld Code .................. 016.001.09AS2 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperatum .............. 350 degF Passes ................................ 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Ampeage .............................. * Polarity ................................ *
Travel Speed ............. .............. * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .........................

I Standard Y ear ....... .... .... _......... *

Orien Test Te p CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 10 12 15
L-T o -75 7 13 10
L-T -.50 10 19 15
L-T o -50 14 17 20
L-T 0 -50 50 42 25
L-T o -25 51 49 80
L-T o -25 79 67 65
L-T o 0 91 75 65
L-T o 0 96 81 60
L-T o 25 100 82 70
L-T o 25 107 80 65
L-T o 50 100 87 80
L-T o 50 111 92 80
L-T o 75 120 94 100

*-not -mod



Material A572 Gr5O Page 7600.11

Decrin
Material Code ................ 016.001.09AS2 Material Name ................... A572 GrSO
UNS ................................... * Other Designation ........................ *
Type ......................... Welded Joint Form ............................... late
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

w 2OO.0 150.0

8 0 0

100.0 0 75.0

0 0

0.0 0.0
II a I II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tmpewc degC

am -Mpo[e



Material A572 Gr5O Page 7600.12
Description
Material Code ................ 016.001.02AS2 Material Name ................... A572 GrSO
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thicknes ............................. 1 in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference ..................... KONKUL-I

I Composltlon See Page 7600.1
1 Fabrication History See Pane 7600.1
Weld
Weld Code .................. 016.001.02AS2 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ............................... 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Am perage ------------------------------ * Polarity ................................ *

Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type .......................... * Flux Name ..............................
Weld Composition Reported'?............. No
Propety M sue ments
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........ .........

OiFen Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -50 5 4 5
L-T -.50 5 7 10
L-T o -25 19 22 35
L-T 0 -25 35 35 55
L-T o -25 7 10 25
L-T o 0 24 25 60
L-T o 0 60 47 45
L-T 0 25 70 55 40
L-T o 25 80 57 35
L-T o 50 40 38 65
L-T o 50 48 49 70
L-T o 75 25 29 40
L-T o 100 100 72 90
L-T o 100 95 68 90



Material A572 Gr5O Page 7600.13

Description
Material Code ................ 016.001.02AS2 Material Name ................... A572 Gr5O
UNS ...................... ............ * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thicknes ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I 300.0

300.0 225.0

20o.0 150.0

8

100.0 0 75.0
0

0

0
0 0

o 0
0

0.0 0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A572 Gr5O Page 7600.14
Desiption
Material Code ................ 016.001.09AS3 Material Name ....... ....... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ..................... KONKUL-l
I Conposilon See Page 7600.1
IFabrication History See PaRe 7600.1
Weld
Weld Code .................. 016.001.09AS3 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Tempaure ............... 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 16
Filler Specification ................. E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *

Shielding Gas ........................... * Voltage ................................ *
Amperage ............................... Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass ................... 34 KJfm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 1 hr
Flux Type ................................ FluxName........................
Weld Comnposition Rerrted? ............. No
Prop ty Mesurement
Teat Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................I Standrd Yewr ........................... *

Orin Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -75 10 6 5
L-T o -75 11 9 10
L-T 0 50 25 22 20
L-T o -50 25 24 20
L-T o -25 13 22 15
L-T 0 -25 56 48 30
L-T o .25 60 54 35
L-T o 0 35 40 40
L-T o 0 36 39 40
L-T o 25 30 35 45
L-T o 25 83 69 60
L-T o 50 84 68 60
L-T o 50 86 75 65
L-T 0 100 115 93 100

am lor-k



Material A572 Gr5O Page 7600.15
Description
Material Code ................ 016.001.09AS3 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form .............................. Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... KONKUL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

w 200.0 150.0

o 0

100.0 0 75.0

8
0

0
0

00
0.0 F0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperatur degC-no'-



Marine Stutua Toghes Dat an

Material A572 Gr50 Page 7600.16
Description
Material Code ................ 016.001.02AS3 Material Name ................... A572 Gr5O
UNS .................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ....................... * Lot ID .................................
Reference ..................... KONKUL-1

I Compositlon See Page 7600.1
I Fabrication History See Page 7600.1
Weld
Weld Code .................. 016.001.02AS3 Weld Type .......................... SMA
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas .* Voltage ..........................
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/m
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... I hr
Flux Type .............................. Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Y ear ....... .................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -75 6 14 10
L-T o -75 7 6 10
L-T 0 -50 25 19 20
L-T 0 -50 6 5 10
L-T 0 -25 123 73 65
L-T o -25 25 17 20
L-T o -25 60 39 40
L-T 0 0 10 12 20
L-T o 0 47 36 40
L-T 0 25 114 79 40
L-T o 25 82 53 45
L-T o 50 105 61 65
L-T o 50 57 42 60
L-T 0 75 121 76 70

• -i3Mlm



Material A572 Gr5O Page 7600.17

D"ecription
Material Code ................ 016.001.02AS3 Material Name ................... A572 GrO
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... Jo ID..........................
Reference ..................... KONKUL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

0 o
00

100.0 0 75.0

0 0
0

0 0

0.0 0 0 0.0
I I a, I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



M arn Stutua Togns Dat Bank

Material A572 Gr5O Page 7600.18

Descrption
Material Code ............... 016.0l.09AS4 Material Name .................. A572 Or5O
IJNS------------------------------....* Other Designation.....................*
Type----------------------- Welded Joint Form............ ................ Plate
Thickness.......................... I in Composition Type ------------------ Actual

Com ostio Psiion ............... Lot ID .............................
Reference-------------------..KONKUL-I

[ Composition See Page 7600.1
[Fiiiwiatlon History See Page 7600.1
Weld
Weld Code----------------..016.00l.09AS4 Weld Type........................ SMA
Base Metal Thickness-----------------1. in Welding Position---------------------...IG
Preheat Temperature---------------.S50degF Metal Gap------------------------...O0in
Interpass Temperature------------- 350 degF Passes----------------------------...16
Filler Specification-----------------..E7018 Filler Name ......................... *
Filler Carbon Content-------------------..* Filler Metal Size--------------------...

Shildng as .................... * Voltage ............................ *
Amperage--------------------------...* Pblarity----------------------------...*
Travel Speed------------------------...* Heat Input/Pass------------------..34 KJi
Joint Preparation----------------..K-Groove Number of Sides----------------------...2
Location wrt Weld------------1. 1 mm in HAZ Location wrt Surface------- Mid thickness at root
Post-Weld Heat Temp,-------------.1200 degF Post-Weld Heat Time-----------------..S hr

Teat Type----------------..Charpy V hnpmut Position-------------------------...3/4T
Specimen Type---------------------- Full Did Specimen Fracture9- - - - - - - - - - - -.. Assumed
Did Specimn Split?'.....................* Standard Methd .......................
IStandard Year ....... _ ........ *_ _

____ ______ Test Temp CVN Energy Lat Expans Shear
______ degF ft-lb mils %____

L-TO 0 -5 15 15 15
L.TO 50 59 49 35
L-T 0 -50 9 13 15
L-T 0 -25 17 22 45
L-TO 0 25 38 36 35
L-TO0 0 50 53 45
L-T 0 0 80 64 65
L-TO0 0 84 69 65
L-TO0 25 100 78 60
L-TO0 25 90 74 60
L-T 0 50 118 95 75
L-TO0 50 43 46 55

1 L-TO0 75 1 123 8 6 1 80 1

-not mped



Material A572 Gr5O Page 7600.19

Description
Matera Code ................ 016.001.09AS4 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

40D.0 300.0

300.0 225.0

200.0 150.0

0 0

0

100.0 8 75.0

0
0

0
0

0 0

0.0 0 0 0.0
I II II I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Tea Temperature degC

"--I-



Material A572 Gr5O Page 7600.20
Description
Material Code ................ 016.001.02AS4 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ......................... I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL- 1

[ Composition See Page 7600.1
Fabrication History See Page 7600.1
Weld
Weld Code .................. 016.001.02AS4 Weld Type .......................... SMA
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 350 degF Passes ................................ 16
Filler Specification ................... E7018 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ....... ........................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Inputlass .................... 34 KJfin
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 5 hr
Flux Type ........................... * Flux Name ..............................
Weld Composition Reported'?............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... Standard Method ...................... *

Standard Year ....... ........ .........
Orien Test Tamp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 11 10
L,-T -50 21 14 15
L-T -.50 6 8 10
L-T o -25 11 10 40
L-T 0 -25 30 28 35
L-T 0 0 156 90 100
L-T o 0 16 15 25
L-T o 0 78 55 70
L-T 0 25 125 72 80
L-T 0 25 90 61 60
L-T o 50 159 98 100
L-T o 50 167 86 100

m- nated



Material A572 Gr5O Page 7600.21

Description
Material Code ................ 0 0.001.02AS4 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ..................... .. *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI0o o I I I I I 30 .400.030.

300.0 225.0

0
0 0

200.0 o 150.0

0

100.0 0 75.0

0
0 0

0. 8o 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

no - ported



Material A572 Gr50 Page 7700.1
Description

Material Code ................ 016.001.09BA Material Name ................... A572 Gr5O
UNS ................................... Other Designation ........................
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type .................. Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1
Composition
C ................................. 0.20 % M n ............................... 1.24 %
P ................................ 0.004 % S ................................ 0.024 %
Si ................................ 0.02 % Cr ................................ 0.02 %
Ni ................................ 0.04 % M o ............................... 0.01%
V ................................ 0.089% Cu ................................ 0.04 %
Cb .............................. <0.005 % Ti ..................................... *
B ..................................... * Al .............................. <0.002 %
N ................................ 0.005% Other Components .......... .. ........ *
Fabrication History
Heat Treatment ......... ........ * Producer ......................... US Steel
Year Produced ........................... Addl Info ............................... *
Source ........................... US Steel Melting Practice ......................... *

Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Roling Conditions ....................... * Final Processing ....................... A,R
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ...... ; ................. * Aging Temperature ....................... *

Aging Time .......... ....... * Location ............. *
Weld
Weld Code ................... 016.001.09BA Weld Type .......................... SAW
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperattre .............. 350 degF Passes ................................. 9
Filler Specification ................. E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........ .................. *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 75 KJ/in
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. I Imm in HAZ Location wrt Surface ..... .Mid thickness not root
Post-Weld Heat Temp, ..................... Post-Weld Heat Time ..................... *
Flux Type F.............................. Flux Name .............................. *
Weld Composition Reported'?............. No

• - not- =n



Material A572 Gr5O Page 7700.2

(continued)
Property easurements -

Test Type .................. Charpy V Impact Position 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method......................*
Standard Year ....... ........

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -150 5 3 5
L-T o -150 5 6 5
L-T o -75 11 8 5
L-T o -75 16 17 5
L-T o -50 19 14 15
L-T o -50 19 15 5
L-T o -25 22 16 10
L-T o -25 25 20 10
L-T o 0 31 28 30
L-T o 0 37 35 30
L-T o 25 36 33 36
L-T o 25 45 43 50
t-T o 50 37 50 60
L.T o 50 43. 44 50
L-T o 75 50 49 70

• -I pa ruq d



Material A572 Gr5O Page 7700.3

Material Code ................ 016.001.09BA Material Name ................... A572 Gr50
UNS ................................... * Othe Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ......................... I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ..................... KONKL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 _ I I i I 300.0

300.0 225.0

i 2 0 0.0  150.0

100.0 75.0

0
0 0 0

0

80
0.0 0 0.0

I , p , I p I

-200.0 -130.0 .60.0 10.0 80.0 150.0

Teat Tanpuatu degC



Material A572 Gr5O Page 7700.4

Descriptin
Material Code............... 016.00 1.02BA Material Name .................. A572 Gr5O

UNS ............. ........ ... .. * Other Designation . .................... *
Type......................---Welded Joint Form ............................ Plate
Thickness .......................... I in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference................... KONKUL-l

I Composition See Pain o 70.
IFabrication History See Paize 7700.1
Weld
Weld Code .................. 016.001.O2BA Weld Type........................ SAW
Base Metal Thickness .................. 1I in Welding Position...................... IG
Preheat Temperature...............50o degF Metal Gap ....................... 5/16 in
Interpuss Temperature............. 350 degF Passes .............................. 9
Filler Specification ................ E70-EA2 Filler Name ......................... *
Filler Carbon Content .................... * Filler Metal Size....................... *
Shielding Gas......................... * Voltage ............................ *
Amperage..........................---* Polarity ............................ *
Travel Speed.......................... * Heat Input/Pass ................... 75 KJfin
Joint Preparation................. V Groove Number of Sides.......................1I
Location wrt Weld............... Fusion line; Location wrt Surface...... Mid thickness not root
Post-Weld Heat Temp .................... * Post-Weld Heat Time .................. *
Flux Type......i .................... * Flux Name .......................... *

IWeld Composition Rorted? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 34T
Specimen Type...................... Full Did Specimen Fracture ............ Assumed
Did Specimen Split? ..................... * Standard Method......................

IStandard Year .................... * _ __ ___

Oie Test Temp CVN Energy Lat Expans SheariF
______ degF ft-lb MRlS%
L-TO0 -150 10 5
L.TO0 -150 8 3 5
L-T 0 -125 14 7 10
L-TO0 -125 15 8 10
L-T 0 -100 49 32 30
L.T 0 -100 66 40 35
L-T 0 -75 55 39 35
L-T 0 -75 65 45 35
L-T 0 -50 32 23 20
L.TO0 -50 55 39 30
L-To 0 25 69 47 40
L-T 0 -25 85 62 50
L-TO0 0 106 74 g0

I L-T 0 0 1 87 1 66 1 75

0w NPW



Material A572 Gr5O Page 7700.5
Description
Material Code ................ 016.001.02BA Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .............................

IReference ................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

400.0II I I I I 300.0

300.0 225.0

200.0 150.0o0
100.0 75.0

0 o 
8

0 0
0

0

0

0.0 - 0.0

-20T.0 -13e.0 -60.0 10.0 80.0 150.0

Tes Temamiture de

I"- rOpm d



Material A572 Gr5O Page 7700.6

Descrptlion
Material Code ................ 016.001.09BS] Material Name .................. A572 Gr50
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ................... KONKUL-1
[CoMPoslIon See Page 7700.1
IFabrication History See Page 7700.1
Weld
Weld Code ................. 016.001.09BS1 Weld Type .......................... SAW
Bae Metal Thickness ................. I in, Welding Position ........................ IG
Peheat Temperature ............... 50 degF Metal Gap .......................... 5/16 in
Intras Temperature ............. 350 degF Passes ................................. 9
Filer Specification ............... E70-EA2 Filler Name ............................. *
Filer Carbon Content ..................... Filler Metal Size ......................... *
Shielding Gas ........................... Voltage ............................ *
Amperage .............................. Polarity ................................ *
Travel Speed ............................ Heat Input/Pass .................... 75 KJm
Joint Preparation .................. V Groove Number of Sides ........................ 1
Location wrt Weld ............. 1lmm in HAZ Location wrt Surface ..... Mid thicimess not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... lhr
FHui Type .............................. * Flux Name .............................. *
Weld Qg f ft~ortd? ............. No

Nroptt, renmM
Test Type .................. Charpy V Impect Position 3/4T
Specimen Type ........................ Ful Did Specimen Frcwture? ............. Assumed
Did Specimen Split? .................. St d Method
Stud Yew ....................... S

or Test Temp CVN E g L Exp She
dW ft-lb MR

L-T 0 -7/5 10 8 10

L.T o -75 8 6 5
L-T o -50 17 13 20
L-T o -50 23 18 20
L-T o -25 18 17 35
L-T 0 -25 22 24 30
L-T o 0 24 24 20
L-TO 0 40 36 25
L-T o 25 45 45 35
L-To 25 46 44 40
L-TO 50 37 37 40
L-T o 50 61 58 65
L-T o 75 60 61 75
L-T o 75 65 63 65

• - lI-~



Material A572 Gr5O Page 7700.7
Desciption
Material Code. ................ 016.001.09BS 1 Material Name ................. A572 Gr0
UNS ................................... * Other Designation...................
Type ......................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ..........................
Referg .................... KNIL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I 0 0 I I I I I 0.4300.0

300.0 225.0

200.0 150.0

100.0 75.0

o 808

0 o

0.0 S 0.0
I I a I

-200.0 -130.0 .60.0 10.0 80.0 150.0

Tet Temp*r degC

.- no f-Iot-



Material A572 Gr5O Page 7700.8

Description
Material Code ............... 016.001.02BS 1 Material Name ................... A572 Gr50
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-l

I Composition See Page 7700.1
1Fabrication History See Page 7700.1
Weld
Weld Code .................. 016.001.02BS1 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes .................... ............ 9
Filler Specification ................. E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage . .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 75 KJfm
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 1 hr
Flux Type .......................... * Flux Name ..............................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ................ *

OiFen Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -125 6 4 5
L-T o -125 6 7 5
L-T o -100 45 29 20
L-T o -100 8 4 10
L-T 0 -75 11 8 15
L-T 0 -75 55 36 25
L-T o -50 30 23 30
L-T o -50 45 33 30
L-T 0 -25 58 42 40
L-T o -25 81 60 70
L-T o 0 54 44 40
L-T 0 0 75 50 70
L-T o 50 95 74 70
L-T o 50 95 76 70

• - rqIor d



Material A572 Gr5O Page 7700.9
Description
Material Code ................ 016.001.02BS1 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... KONKUL-1

-300.0 •180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I I I I 300.0

300.0 225.0

20.0 150.0

0

100.0 0 0 75.0

0 00
0 0

0

0.0 000 0.0
I I I

-200.0 -130.0 -60.0 .10.0 80.0 150.0

Test Temperature degC

- IIot-d



Material A572 Gr5O Page 7700.10
Description
Material Code ............... 016.001.09BS2 Material Name ................... A572 Gr50
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

leference ..................... KONKUL-1
I Composition See Page 7700.1
1 Fabrication History See Page 7700.1
Weld
Weld Code .................. 016.001.09BS2 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Fidler Specification . ................ E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Am perage ------------------------------ * Polarity ................................ *
Tftvel Speed ............................ * Heat Input/Pass .................... 75 KJfm
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. lmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type .......................... ... * Flux Name ..............................
Weld Composition Reported? ............. No
Property Masurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ....... ........ *

Oien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -50 20 16 15
L-T -.50 6 5 5
L-T o -25 11 12 15
L-T --25 20 21 15
L-T 0 -25 38 34 25
L-T o 0 10 13 20
L-T o 0 37 36 30
L-T o 0 41 39 30
L-T o 25 27 33 35
L-T o 25 30 31 25
L-T o 50 55 53 70
L-T o 50 60 55 75
L-T o 75 58 61 80
L-T o 75 63 57 65
L-T o 100 62 63 80

•-no I""I



Marine Stutua Togns Dat Ban

Material A572 Gr5O Page 7700.11
Desrlptuon
Material Code ................ 016.001.09BS2 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

8o0

0 8

0 0

0.0 0 0 0.0
I ILI I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A572 Gr5O Page 7700.12

Description
Material Code ................ 016.001.02BS2 Material Name ................... A572 Gr5
UNS ................................... * Other Designation ........................ •
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I

I ConosltIlon See Page 7700.1
SFObrIcation History See Pate 7700.1
Weld
Weld Code .................. 016.001.02BS2 Weld Type .......................... SAW
Base Metal Thickness ................. 1 in Welding Position ........................ IG
Preheat Temperature ............... 50 degF Metal Gap .......................... 5/16 in
Intepaiss Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ... ... .* Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed . Heat Input/Pass .................... 75 KJIM
Joint Preparation ................. V Groove Number of Sides ......................... 1
Location wrt Weld ............... Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Tune ................... 5hr
Flux Type .............................. * Flux Name ..............................
Weld ConMiositg Reported? ............. No

Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimn Type ....................... Full Did Specimena Fracture? ............. Assumed
Did Spe n Sp ? ...................... * Standard Me od .........................
Stadard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb Mils %
L-T o-75 10 ..... .... ......7 5
L-T 0 -75 14 9 5
L-T o -50 30 21 15
L-T 0 -50 53 38 30
L-T 0 .50 72 74 35
L-T 0 -25 25 20 15
L-T o -25 34 27 25
L-T o 0 61 45 50
L-T o 0 74 54 45
L-T o 25 87 66 65
L-T o 25 88 61 60
L-T o 50 105 78 100
L-T o 50 89 73 85



Main Stutua Togns Dat Bank*S

Material A572 Gr5O Page 7700.13

Descrption
Material Code............... 016.00 l.02BS2 Material Name .................. A572 Gr5O
UNS................................ * Other Designation...................... *
Type....................... Welde Joint Form ............................ Plate
Thickness..........................1I in Composition Type .................. Actual
Composition Position........................ Lot ID .............................
Reference......... ........... KOIWL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

40~0.0 I 300.00

300.0 225.0

200.0 150.0

0

0

100.0 0 075.0
o 0
0

00

0

0.0 8 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A572 Gr50 Page 7700.14
Description
Material Code ................ 016.001.09BS3 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickne s ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Refermne ................... KONKUL-

I Composition See Page 7700.1
[Fabrclation History See Page 7700.1
Weld
Weld Code .................. 016.001.09BS3 Weld Type .......................... SAW
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Intespass Temperature ............. 350 degF Passes ................................. 9
Filler Specification ................. E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *

Shielding Gas ........................... * Voltage ................................ *
Am perag .............................. * Polarity ...................... ......... *
Travel Speed ............................ * Heat Input/Pass .................... 75 KJ/m
Joint Prepation ................... V Groove Number of Sides ......................... 1
Location wrt Weld ............. 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tune ................... I hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported?.............No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........... *

Orien Test Temp CVN Energy Lat Expns Shear

degF fr-lb miS %
L-T 0 -25 11 1T 10
L-T -.25 28 25 15
L-T o -25 8 13 15
L-T o 0 33 41 25
L-T o 0 35 35 30
L-T 0 0 44 40 25
L-T o 25 40 40 35
L-T o 25 48 42 55
L-T o 50 58 53 55
L-T o 50 60 57 60
L-T o 72 45 49 60
L-T o 72 46 48 60
L-T 0 100 52 57 70
L-T o 100 65 68 80



Material A572 Gr5O Page 7700.15
Decription
Material Code ................ 016.001.09BS3 Material Name ................... A572 Gr50
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0
0U

0 0 00
0 00o

0.0 8 0.0
I I , I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A572 Gr5O Page 7700.16

Descrlptlon
Material Code ................ 016.001.02BS3 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

i Reference ..................... KONKUL-1
Composition See Pagte 7700.1
Fabrlcation History See Page 7700.1
Weld
Weld Code .................. 016.001.02BS3 Weld Type .......................... SAW
Base Metad Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... Filler Metal Size ...... ............... *
Shielding Gas ........................... * Voltage ..........................
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 75 KJ/in
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tme ................... 1 hr
Flux Type .............................. * Flux Name .............................. a
Weld Composition Reported? . . . . . . . . . . . . . No
Property masurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? .. . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method....................
Standard Year ......... ........ *

Orien Test Temp CVN Energy Lat Expmns Shear
degF ft-,b mils %

L-T 0 -100 12 9 5
L-T o -100 6 5 5
L-T o -75 15 8 10
L-T 0 -75 51 37 25
L-T 0 -50 61 42 25
L-T o -50 80 55 30
L-T 0 _25 53 41 35
L-T --25 72 54 40
L-T o .25 91 63 50
L-T o 0 42 31 35
L-T 0 0 55 47 50
L-T o 0 82 65 60



Main Stutua Togns DaaBn

Material A572 Gr5O Page 7700.17
Description
Mateial Code ............... 016.001.02BS3 Material Name ................. A572 Gr50
UNS ................................... * Othd r Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Referwce ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0  150.0

0

100.0 o0 0 75.0
0

0

0 0
0

oOo

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

.no-



Marine Stutua Togns Dat Bank

Material A572 Gr5O Page 7700.18

iescrlPtlon
Material Code ................ 016.001.09BS4 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-l

I ConposItlon See Page 7700.1
I Fabrication History See Page 7700.1
Weld
Weld Code .................. 016.001.09B54 Weld Type .......................... SAW
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ............... 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Filler Specification ................. E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage .................. ............. *
Am perage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 75 KJ/in
Joint Preparton .................. V Groove Number of Sides ......................... 1
Location wt Weld ............. 1mm in HAZ Location wrt Surface ..... Mid thickness not mot
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tune ................... 5 hr
Flux Type...........................* Flux Name ..............................
Weld Composition Reported'?............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orin Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 2 11 12 15
L-T 0 -25 20 17 15
L-T 0 -25 9 12 15
L-T 0 0 18 24 20
L-T o 0 21 18 15
L-T o 0 8 is 20
L-T o 25 40 38 20

L-T o 25 46 46 20
L-T o 50 32 34 40
L-T o 50 46 45 40
L-T 0 72 50 55 85
L-T o 72 51 54 60
L-T 0 100 56 56 70

L-T o 100 57 59 80

• .q p elwl



Material A572 Gr5O Page 7700.19
Dscriptlon
Material Code ................ 016.001.09BS4 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ...... .............. * Lot ID .................................
Reference .................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0
o oO
0

0
,o 8

0.0 I - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A572 Gr5O Page 7700.20
D9WIlpUo
Material Code ................ 016.00I.02BS4 Material Name ................... A572 Gr50
UNS ................................... *Othw Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Referc= ..................... KONKUL-I
I Composlton See Page 7700.1
Fabrication History See Page 7700.1
Weld
Weld Code ................. 016.001.02BS4 Weld Type .......................... SAW
Base Metal Thickness ................. I in Welding Position ........................ IG
Prehat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Intepass Temperature .............. 350 degF Pass ................................. 9
Filler Specification ............... E70-EA2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * voltage.......................... *
Amperage ............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/ass .................... 75 K /in
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld .............. Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tune ................... 5hr
Flux Type ............................... Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Propwty easumment
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method *...........
Standard Year .......... .. . ........ *

Orin Test Tep CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -100 3 3 5
L-T o -100 4 0 5
L-T o -75 5 2 5
L-T o -75 67 46 30
L-T o -50 20 14 10
L-T o -50 85 58 40
L-T o -25 44 31 20
L-T o -25 58 41 40
L-T o -25 80 57 30
L-T o 0 52 38 30
L-T o 0 52 41 30
L-T o 0 80 56 50
L-T 0 50 113 83 85
L-T o 50 120 86 80
L-T o 72 114 86 100

-not -powd



Material A572 Gr5O Page 7700.21

Description
Material Code ................ 016.001.02BS4 Material Name ................... A572 Gr5O
UNS ....... ....................... * *
Type ....................... Welded Joint Form ............................. Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

mB 200.0 150.0

0
0 0

100.0 0 0 75.0
0

0
0

0

0

0.0 -t0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC
not~vo



Material A572 Gr5O Page 7800.1
Descrnption
Material Code ................... 016.002.01 Material Name ................... A572 Gr50
UNS ................................... * Other Designation .................... .. *
Type ....................... W rought Metal Form ............................... Plate
Thickness ............................ 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. A0161
Reference ............................ 1010
Composition
C ................................. 0.19 % M n ............................... 1.02 %
P ................................ 0.011% S ................................ 0.004 %
Si ................................ 0.23 % C r ..................................... *
N i ..................................... C r.............................. *
V ................................. Mo ............................... *
C b .................................... C u............................. *
B ..................................... * Ti ............ ................... *
N ................................ * Al..... None%

Fabrication History
Heat Treatment .......................... F Producer ........................... Lukens
Year Produced ........................ 1983 Addl Info ............................... *
Source ............................ Lukens Melting Practice ......................... *
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ................. ..........
Roiling Conditions ....................... * Final Processing ....................... A,R
Final Tew'erature ........................ * Final Time .............................. *

Cold Work Strain ........................ * Aging Temperature ........................ *
Aging Time ............................. * Location ..................... !
Property Measurements
Test Type .......................... Tensile Position ............................. 1/2T
Specimen Type .................. Cylindrical Specimen Thickness ................. 0.252 in
Gage Length ......................... 1.0 in Loading Rate ............................ *
Tensile Strength Offset .................... * Tensile Yield Point ....................... *
Uniform Elongation ....................... * Tensile Modulus .........................
Standard Method ......................... * Standard Year ..........................

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

L 75 _ 84.2 59.127.5 71.3
L 75 84.9 60.1 27.5 69.3
T 75 85.5 63.7 28.4 69.4
T 75 86.5 59.1 1 27.5 69.5

m- repu-



Material A572 Gr5O Page 7800.2

SDescription
Material Code ................... 016.OG2.01 Material Name ................... A572 GrSO
UNS ................................... * Other Designation ........................
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. A0161
Reference . ............ 1010

I Composition See Page 7800.1
Fabrication History See Page 7800.1
Property Measurements
Test Type ................ Fracture Toughness Position ............................. 1/2T
Specimen Type .................... Compact Specimen Thickness ................... 1.0 in
Crack Length ............................ * Loading Type ...........................
Loading Rate ............................ * KQ ....................................
KIc .................................... * Valid KIc? . . . . . . . . . . . . . . . . . . . . . . . . . . *

Reason for Invalid ..................... * JIc............................... *
KJc .................................... * Jlcpr ...................... Per Standard
Curve Shape ............................ * Standard Method ...................... E813
Standard Year ........................ 1987

Orten Test Temp CODi CODIc JI Jmax Tear Mod
degF in in in-lb/in2 in-lb/n2 in-lb/in**2

L-T 72 0.0237 0.0361 3908 3895
L-T 72 0.0256 0.0329 4067 3583 263.8
T-L 72 0.0137 0.0261 2370 2770 218.9

• - not reported



Material A572 Gr5O Page 7800.3
Description
Material Code ................... 016.002.01 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form .............................. Plate
Thickness ............................. 1 in Composition Type ................... Actual

Composition Position ..................... * Lot ID ............................. A0161
I Referc e ............................ 1010

I Composition See Page 7800.1
1 Fabrication History See Page 7800.1
Property Measurements
Test Type ................ Charpy V Impact Position .......................... 1/4T
Specimen Type ....................... Full Did Specimen Fracture? . . . . . . . . . . . . . . . .  *
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . . * Standard Method .................... *
Standard Year ................ *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -60 3 3 0
L-T o -40 21 14 8
L-T o -20 6 5 8
L-T o 0 11 11 14
L-T o 10 10 10 15
L-T o 20 64 52 29
L-T o 40 72 60 40
L-T 0 60 86 67 49
L-T 0 77 100 79 67
L-T 0 100 101 78 70
L-T 0 120 107 82 74
L-T 0 140 124 93 90
L-T 0 160 140 95 100
L-T 0 180 132 93 100
L-T o 200 131 94 100
L-T 0 220 140 94 100
T-L A -40 6 4 5
T-L A -20 11 7 8
T-L A 0 36 30 14
T-LA 20 23 20 25
T-LA 40 59 48 35
T-L' 60 64 52 38
T-L A 77 75 62 56
T-L A 100 73 62 51
T-L A 120 80 67 76
T-L A 140 96 78 80
T-L A 160 102 82 90
T-L A 180 104 81 92
T-L A 200 115 88 100
T-L A 220 119 88 100
T-L A 240 116 87 100
T-L A 260 111 1 83 100

• -nIt-



Material A572 Gr50 Page 7800.4

DescrIption
Material Code ................... 016.002.01 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. A0161
Reference ...... .................. 1010

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I ' I I I 300.0

300.0 225.0

S 200.0 150.0
0 0

0 0

00 0 A A

A

0

100.0 75.0

0

AO00

0.0 0 A 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S- not rqmd



Material A572 Gr5O Page 7800.5

Description
Material Code ................... 016.002.01 Material Name ................... A572 Gr5O
IUNS * Other Designation ........................ *
Type.....................--Wrought Metal Form ............................ Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. A0161
Reference ............. ............. 1010

I Composition See Page 7800.1
Fabrication History See Pagxe 7800.1
Property Measurements
Test Type ..... ............. Dynamic Tear Position ......................... /4T
Specimen Type ............... Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *
Standard Method ....................... * Standard Year .......

Orion Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 40 8
L-T 0 75 105 29
L-T o 100 200 39
L-T o 125 460 45
L-T o 150 610 60
L-T 0 175 795 76
L-T 0 200 940 99
L-T 0 225 1015 100
L-T o 250 1120 100
L-T 0 275 975 100
T-LA 25 25 8
T-L, 75 100 24
T-L 100 165 32T-LA 125 305 42

T-L A 150 440 52
T-L 175 625 71
T-LA 200 820 97
T-LA 225 850 100
T-L" 250 800 100
T-L " 275 820 100

* - not reponrd



Material A572 Gr50 Page 7800.6

Description
Material Code ................... 016.002.01 Material Name ................... A572 Gr.50
UNS ................................... * Othcr Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. A0161
Reference ............................ 1010

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI ' I I I I I 2 0 .

3200.0

24O0.0 1800.0

1600.0 1200.0

0 00 

0

A £

800.0 o 60.

A

2

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-notreported



MarneStrctra Togns Dat Bank

Material A572 Gr5O Page 7900.1

Description
Material Code .................. 016.003.01 Material Name .................. A572 Gr50
UNS................................ * Other Designation ............. ....... *
Type ...................... Wrought Metal Form ............................ Plate
Thickness..... ..................... I in Composition Type .................. Actual
Composition Position ...................... Lot ID ......... ............... D4179-311
Reference.......................... 1010
Composition
C.............................. 0.11% Mn ............................ 1.27%6
P.............................. 0.015% 9b S............................. 0.019%C
Si ............................. 0.24%T Cr................................. *

N i . . . . ... . . . . . . . . . . . . . . .. . * M . . . . . . . . . . . . . . . . . . . *

Ni..............................0.8o Cu....... ............................. *
Vb...............................8 Cui................................ *

B..................... .... ... ....... Al...... ............... *------......... *
IN.............. * Other Components .................. None%
Fabrication History
Heat Treatment........................ F Producer ........................ Lukens
Year Produced...................... 1983 Addl Info ...........................
Source.......................... Lukens Melting Practice...................... *
Ingot Position......................... * Killing Process....................... *
Process Temperature........................ Process Time.........................
Rolling Conditions......................... Final Processing ...................... A.R
Final Temperature.......................... Final Time ..........................
Cold Work Strain ......................... Aging Temper~ature...................
Aitinst Time .......... * Location
Property Measurements
Test Type........................ Tensile Position...........................112T
Specimen Type................. Cylindrical Specimen Thickness ................ 0.252 in
Gage Length....................... 1.0Oin Loading Rate.........................*
Tensile Strength Offset...................... Tensile Yield Point .................... *
Uniform Elongation ..................... * Tensile Modulus...................... *
Standard Method ... Ts. ............... Standard Year ...

Oient Tes Temp UTS TYS Elongation RA
_____ degF ksi ksi % 9____

L 75 -- f2 - 6062. 75.6
L 75 82.9 62.4 28.7 75.6
T 75 80.2 57.1 25A 60.7
T 1 75 1 81.2 1 59.6 1 25.8 1 61.2

.neoru-



Material A572 Gr50 Page 7900.2

Description
Material Code ................... 016.003.01 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D4179-3B
Reference ............ 1010

I C position See Page 7900.1
I Fabrication History See Page 7900.1

Property Measurements
Test Type ................ Fracture Toughness Position ............................. 1/2T
Specimen Type .......................... * Specimen Thickness ................... 1.0 in
Crack Length ............................ * Loading Type ...........................
Loading Rate .............................. KQ.............................
K Ic .................................... * V alid K Ic? .... . . . . . . . . . . . . . . . . . . . . . . . . . . *
Reason for Invalid ........................ * JIc .................................... *

KJc .................................... * JIcpr ......................... Per Standard
Curve Shape ............................ * Standard Method ...................... E813
Standard Y ........ ....... *Orten Test Temp CODi CODIc Ji Jmax Tear Mod

degF in in in-lb/in2 in-lb/in2 in-lb/in**2
L-T 70 0.0072 0.0166 1186 1674 231.6
L-T 71 0.0027 0.0030 359 295 57.1
L-T 71 0.0072 0.0154 1255 1591 243.3
L-T 72 1 0.0028 0.0034 357 340 1 52.7

- wOt rupartat



Material A572 Gr50 Page 7900.3
Description
Material Code ................... 016.003.01 Material Name ................... A572 Gr5O
UNS ................................... * Other Designation ........................ *
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D4179-3B
Reference ......................... .1010

I Composition See Page 7900.1
1Fabrication History See Page 7900.1

Property Measurements
Test Type .................. Charpy V Impact Position ............................. I/4T
Specimen Type ........................ Full Did Specimen Fracture? ................... *

Standard Method ......................... * Standard Year ........
Orien Test Temp CVN Energy Lat Expans Shear Split?

degF ft-lb mils %
L-T 0 -100 8 5 0*
L-T o -80 16 10 6 *

L-T o -60 34 26 10 *

L-T 0 -40 58 49 15 *

L-T -.20 50 44 18
L-T o 0 65 57 29
L-T o 20 68 62 35 *

L-T o 40 75 63 44 *

L-T 0 60 91 73 60 Yes
L-T o 74 91 74 60 *

L-T o 90 116 87 100 Yes
L-T o 100 109 86 100 Yes
L-T o 120 103 86 99 Yes
L-T o 140 115 90 100 Yes
L-T o 160 106 84 100 Yes
L-T o 180 110 87 100 Yes
T-Lh -80 10 7 2
T-L* -60 12 11 8
T-L* -40 9 8 6 *

T-Lh -20 15 14 17 *

T-LA 0 17 17 22
T-LA 20 16 18 30
T-L* 40 20 23 42 *
T-LA 60 25 29 58
T-LA 74 29 33 62 *

T-L' 90 26 33 69 *

T-L & 100 30 34 70 *
T-L A 120 36 41 97
T-L A 140 34 40 100 *
T-L A 160 37 43 100
T-L A 180 38 45 100
T-L & 200 35 42 100 1



Marine ~ stutua Togns DaaBn

Material A572 Gr5Q Page 7900.4

Description
Material Code .................. 016.003.01 Material Name.................-A572 Gr5O
UNS.................................... Other Designation.....................*
Type ...................... Wrought Metal Form ............................ Plate
Thickness .......................... I in Composition Type .................. Actual
Composition Position........... ........ * Lot ID........................ D4179-311

I Reference. ....................... 1010

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

~0300.0

300.0 225.0

'j 200.0 150.0

0 0000

000

100.00 005.

000

0 A A AA

0 6  A

0.0 0  0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

1w 00tmu



M arn Stutua Togns Dat Bank

Material A572 Gr5O Page 7900.5

Description
Material Code .................. 016.003.01 Material Name.......... A572 Gr5O
UNS.................................... Other Designation.....................*
Type ...................... Wrought Metal Form ............................ Plate
Thickness 1.............. in Composition Type .................. Actual
Composition Position...........* Lot ID........................ D4179-311
Reference .. . . . . . .. .1010

I Composition See Paee 70W.1I
(Fabrication History See Paize 7900.1
Property Measurements
Test Type ................... Dynamic Tear Position........................... 1/4T
Specimen Type............... Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness ................ 0.625 in Loading Rate.........................
Standard Method .--- ..... * . Standard Year ....

Orien Test Temp DT Energy Frac Apear
________ degF ft-lb%
L-T 0 0 25 6
L-TO0 25 40 15
L-TO 050 100 27
L.TO0 77 210 39
L-TO0 90 420 65
L-TO0 100 1540 100
L-T 0 125 880 100
L-T 0 150 1025 100
L-T 0 175 860 100
L-TO0 200 2090 100
T-L & 0 30 12
T-L & 50 80 25
T-L A 77 140 48
T-L & 100 155 48
T-L & 125 240 71
T-L A 150 340 98
T-L A 175 380 97
T-L A 200 340 100
T-L & 225 325 100

I T-L A 1 250 1 320 1 100 1

nlot repoted



Marine Stutua Togns Dat Ban

Material A572 Gr5O Page 7900.6

Description
Material Code .................. 016.003.01 Material Name....... A,572 Gr:5O
UNS ................................ * Other Designation.....................*
Type.....................--Wrought Metal Form ............................ Plate
Thickness..........................1I in Composition Type .................. Actual
Composition Position.................... * Lot ID........................ D4179-3B
Reference ......................... 1010

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I 2400.0

0

2400.0 1800.0

B 1600.0 1200.0

0

0 o

800.0 600.0

0

0
A &

0.0 *0 0.0

-200.0 -130.0 -60.0 10.0 80.0 1501)

Test Temperture degC

.n t-w



Material A588 Page 8000.1
Description
Material Code .................. 012.001.09A Material Name ..................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... Welded Joint Form ............................. Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... OGC-1
Composition
C ................................. 0.18 % M n ............................... 1.20 %
P ................................. 0.01% S ................................. 0.02 %
Si ................................ 0.37 % Cr ................................ 0.56 %
N i ................................ 0.16 % M o .................................... *
V ...................................... Cu ........................... 0.32%
Cb ..................................... Ti.............................. *
B ...................................... Al........ ................... 0.009%
N ..................................... Other Components ................. None %
Fabrication History
Heat Treahnent .......................... * Producer ......................... US Steel
Year Produced ........................... * Addl Info ............................ None
Soure .............................. OGC Melting Practice ......................... *

Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Tune ............................ *
Rolling Conditions ....................... * Final Processing ......................... *Final Tem perature ........................ * Final Time ..............................

Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ..................... *I
Weld
Weld Code .................... 012.001.09A Weld Type .......................... ESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 1.25 in
Interpass Temperature ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 38 volts
Amperage ........................ 850 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 3835 KJ/m
Joint Preparation ................ Smooth Butt Number of Sides ......................... a
Location wrt Weld ............. llmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... a Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Hobrt201
Weld Composition RegWd? ............. No

(contiued)
-neot-
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(continued)
Property Measurements
Test Type .................. Charpy V Impact Specimrn Type ........................ Full
Lateral Expansion ........................ * Shear Fracture ........................... *
Did Specimen Fracture? ................. Yes Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . No
Standard Method ......................... tandard Year ...........................

Position Orien Test Temp CVN Energy
degF ft-lb

1/4T T-L 0 -65 2.0
1/4T T-L 0 -65 2.0
1/2T T-L 0 -40 2.2
12T T-L o -40 2.2
1/2T T-L 0 .20 3.0
1/2T T-L 0 -20 3.4
1/4T T-L 0 -20 2.0
1/2T T-L 0 0 4.0
1/2T T-L u 0 7.0
1/4T T-L 0 0 3.0
1/4T T-L 0 0 4.0
1/2T T-L 0 32 7.0
1/2T T-L o 32 8.0
1/2T T-L 0 50 10.0
1/2T T-L o 50 19.0
1/4T T-L 0 50 14.0
1/41 T-L 0 50 16.5
1/2T T-L 0 68 34.5
1/2T T-L 0 68 42.5
1/4T T-L o 68 20.0
1/4T T-L 0 68 21.0
1/2T T-L 0 100 45.0
1/'2T T-L 0 100 49.0
1/4T T-L 0 104 61.0
1/4T T-L 0 104 63.0
1/2T T-L 0 150 62.0
1/2T T-L 0 150 64.0
1/4T T-L 0 160 68.0
1/4T T-L 0 160 71.0
1/21 I T-L 0 200 72.0

ro gt. TM



Material A588 Page 8000.3
Description
Material Code .................. 012.001.09A Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *

Reference ....................... OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

2000 150.0

100.0 75.0

08

0.

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-n rp-w
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Description
Material Code .................. 012.001.03A Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ...... ............... * Lot ID .................................
Reference ....................... OGC-l

I Composilon See Pae 8000.1
Fabrication History See Page 8000.1
Weld
Weld Code .................... 012.001.03A Weld Type .......................... ESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 1.25 in
Interpass Temperature . .................. * Passes ................................. *
Filler Specification ....................... * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 38 volts
Amperage ...................... .850 amps Polarity ................................ *
Travel Speed ........................... * Heat Input/Pass .................. 3835 KJifm
Joint Preparation ................ Smooth Butt Number of Sides ......................... *
Location wrt Weld .............. 1mm in HAZ Location wit Surface ..... .Mid thickness not root
Post-Weld Heat Temp ..................... Post-Weld Heat. Time ..................... *
Flux Type .............................. Flux Name ...................... Hobart201

I Weld Composition Reported? ............. No
Property Measurements
Teat Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? ..................... No Standard Method .........................
Standard Year .......... . . .... ........ *

I Orien Test Temp CVN Enrgy
degF ft-lb

T-L 0 :w0 1.5

T-L 0 -40 1.5
T-L 0 -20 3.3

T-L 0 -20 3.6
T-L o 0 2.0
T-L 0 0 2.7
T-L 0 32 4.0
T-L 0 50 3.0
T-L o 50 3.0
T-L o 68 16.0
T-L'o 68 5.0
T-L 0 100 12.0
T-L 0 100 13.0
T-L 0 150 27.0
T-L 0 200 41.5
T-L 0 200 75.0

1w rep orlwmm~nml~~du
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Owscription
Material Code ................. 012.001.03A Material Name--------------------...A588
UJNS ................ ...... -............ Other Designation----------------..Grade A
Type......................---Welded Joint Form ............................ Plate
T'hickness .......................... 3 in Composition Type-----------------..Actual
Composition Position....................... Lot ID .............................
Reference .... .. .... ..... OGC-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

400.0 300.0

300.0 225.0

9U 200.0 150.0

100.0o 75.0

0

0

0 0

0.0 0 O 000 0.0

-200.0 -130.0 -60.0 10.0 86.0 150.0

Test Temperature, degC

w4 nar-
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Description
Material Code .................. 012.001.09B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........... .......... OC-I
Composition
C ................................. 0.18 % M n ............................... 1.20 %
P ................................. 0.01% S ................................. 0.02 %
Si ................................ 0.37 % Cr ................................ 0.56 %
N i ................................ 0.16 % M o .................................... *
V ......................................Cu .......................... 0.32%
C b .................................... * Ti ..................................... *

B ......................................Al ........................... 0. 09 %
N ...................................... * Other Components ................ None %
Fabrication History
Heat Treatment .......................... * Producer ........................ US Steel
Year Produced . .......................... * Addl Info ............................ None
Source .............................. OGC Melting Practice ......................... *

Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Tune ............................ *

Rolling Co. Aitions ....................... * Final Processing ......................... 4

Final Temperature ........................ * Final Time ..............................
Cold Work Strain ........................ * Aging Temperature .....................
Aging Time ............................. Location ................................ *
Weld
Weld Code .................... 012.001.09B Weld Type ....................... NGESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... Metal Gap .......................... 0.75 in
Interpass Temperature ..................... Passes ................................. *
Filler Specification ....................... Filler Name ...................... LindeWS
Filler Carbon Content ............... 0.09 % Filler Metal Size ......................... *
Shielding Gas .......................... Voltage ........................... 38 volts
Amperage ....................... 1300 amps Polarity ................................ *

Travel Speed ............................ * Heat Input/Pass .................. 2180 KIfm
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld ............. lmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Tune ..................... *
Flux Type .............................. * Flux Name ...................... Hobart201
Weld Composition Reported? ............. No

(continued)
am trepmud
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(continued)
Property Measurements
Test Type ................ Charpy V Impact Specimen Type ........................ Full
Lateral Expansion . ....................... * Shear Fracture ........................... *
Did Specimen Fracture? ................. Yes Did Specimen Split? ..................... No
Standard M ethod ............. .......... * Standard Year ...........................

Position Often Test Temp CVN Energy
degF ft-lb

1/2T T-L 0 -100 1.0
1/2T T-L 0 -60 1.5
1/2T T-L 0 -60 1.5
1/4T T-L 0 -60 1.5
1/4T T-L 0 -60 1.5
1/2T T-L 0 -30 2.0
1/2T T-L 0 -30 2.2
1/4T T-L 0 -30 2.0
1/2T T-L 0 0 3.5
1/4T T-L 0 0 3.5
1/4T T-L 0 0 4.0
1/4T T-L 0 0 5.0
1/2T T-L 0 50 5.0
1/2T T-L 0 50 9.0
1/4T T-L 0 50 7.0
1/4T T-L o 50 9.0
I/2T T-L 0 68 12.5
1/2T T-L 0 68 14.0
1/4T T-L 0 68 17.0
1/4T T-L 0 68 9.0
1/2T T-L 0 100 26.0
1/2T T-L 0 100 34.0
1/4T T-L 0 100 15.5
1/4T T-L 0 100 42.0
1/2T T-L 0 125 50.0
1/2T T-L 0 125 59.0
,/4T T-L 0 125 29.0
1/4T T-L 0 125 34.0
1/2T T-L 0 150 53.0
1/2T T-L 0 150 64.0
1/4T T-L 0 150 40.0
l/4T T-L 0 150 42.0

•-nt-[XX1
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Description
Material Code .................. 012.001.09B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................ 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference .......................... OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0
00

000
0 0

0.0 0 0~ 0.0
,__I___ __I____ ____ __

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 Page 8100.4

Description
Material Code .................. 012.001.03B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ........ ............ * Lot ID .................................
Reference .......................... OGC-1

[ Composition See Pave 8100.1
Fabrication History See Page 8100.1
Weld
Weld Code .................... 012.001.03B Weld Type ........................ NGESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Interpass Temperature ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas .......................... * Voltage ........................... 38 volts
Amperage ....................... 1000 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 2180 KJ/in
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ........................... * Flux Name ...................... Hobart201
Weld Composition Reprted? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . .  No Standard Method ......................... *
S tan d a rd Y ea r . . . . . . . . . . . . .. . .. .. . . . . . *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -60 1.1
T-L 0 -30 1.0
T-L 0 -30 1.5
T-L 0 0 2.0
T-L 0 0 2.0
T-L 0 32 2.0
T-L 0 50 4.0
TLo 68 16.5
T-L 0 68 4.5
T-L 0 68 5.5
T-L o 100 15.0
T-L 0 125 18.5
T-L o 125 27.0
T-L 0 150 1 38.0

• S .-~
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Description
Material Code .................. 012.001.03B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

S200.0 150.0

I00.0 75.0

0

0

0.0 0 0 0 000 0.0
I i I I I

-200.0 -130.0 -60.0 10.0 80.0 1501)

Test Temperature degC
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Deocripton
Material Code .................. 012.001.09C Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... plau e
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position . .................... * Lot ID .................................
Reerence .......................... OGC-I
composition
C ................................. 0.18% M n ............................... 1.20%
P ................................. 0.01% S ................................. 0.02 %
Si ................................ 0.37 % Cr ................................ 0.56 %
Ni ................................ 0.16 % M o .................................... *
V ..................................... * Cu ................................ 0.32 %
C b .................................... * Ti ..................................... *
B ................................... . Al .............................. 0.009%

N ..................................... * Other Components .................. None %
Fabrication History
Heat Treatment .......................... Producer ......................... US Steel
Year Produced ........................... .A ddl Info ............................ None
Souxe ,............................ OGC Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Proces Temperature ...................... * Process Tue ............................ *
Rolling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold Woik Strain ........................ * Aging Temperature ....................... *
Axinit Tune ............................. * Location .............. *

Weld
Weld Code .................... 012.001.09C Weld Type ........................ NGESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Imequss Temperature ..................... * Passes ................................. *
Filler Specification ....................... Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 38 volts
Amperage ....................... 1300 amps Polarity ................................ *
Travel Speed ............................ * Heat InputPass ................. 1780 IU/in
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wit Weld ............. I mm in HAZ Location wrt Surface ..... Mid thickneas not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ................. *
Flax Type .............................. * Flux Name ...................... Hobart201
Weld Composition Retonted? ............. No

(continued)
• -n t-e
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(continued)
Property Measurements
Test Type ................. Charpy V Impact Specimen Type...................... Full* *

Lateral Expansion . ....................... Shear Fractu ........................... *
Did Specimen Fracture? . . . . . . . . . . . . . . . . .  Yes Did Specimen Split? ..................... No
Standard Method .... ......... Standard Year ........................... * 

Position Orien Test Temp CVNrgy
degF ft-lb

I4T T-L 0 -w0 4.5
1/2T T-L 0 -60 2.0
1/2T T-L 0 -60 2.5
1/4T T-L 0 -60 2.5
I/4T T-L 0 -60 3.0
1/2T T-L 0 -20 3.0
1/2T T-L 0 -20 3.5
II4T T-L 0 -20 3.5
1/4T T-.L 0 -20 4.5
1/2T T-L 0 0 3.5
1/2T T-L 0 0 4.5
1/4T T-L 0 0 4.5
1/4T T-L 0 0 6.5
l2T T-L 0 32 10.5
1/2T T-L 0 32 7.0
1/4T T-L 0 32 5.5
1/4T T-L 0 32 6.5
l/2r T-L 0 68 14.0
1/2T T-L 0 68 14.0
1/4T T-L 0 68 12.5
1/4T T-L 0 68 15.0
1/2T T-L 0 100 34.0
1/2T T-L 0 100 40.0
1/4T T-L 0 100 22.0
1/4T T-L 0 100 49.0
1/2T T-L 0 125 37.0
1/2T T-L 0 125 70.0
1/4T T-L 0 125 47.0
1/4T T-L 0 125 69.0
1/2T T-L 0 150 58.0
1/2T T-L 0 150 66.0
1/4T T-L 0 150 57.0
1/4T T-L 0 150 66.0

. •.I0 tttlg ltl
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Duription
MU I Code .................. 012.001.09C Material Name ....................... A588
UNS ................................... * Other Designation .................. Grde A
Type ...................... Wded Joint Form ............................ Pt
Thicknem ............................. 3 in Composition Type ................... Actual
Composition Position ................. * Lot ID
Reference ....................... OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
I , Io I I ' I t300400.030.

300.0 225.0

200.0 150.0

100.0 75.0
0

o o
0 0

0

0
0.0 00 @S 8 0.0

III I I1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 Page 8200.4

Description
Material Code .................. 012.001.03C Material Name ....................... A588
UNS ................................... * Other Designation ....... .......... Grade A
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... OGC-1

I Composition See Page 8200.1
[Fabrication History See Page 8200.1
Weld
Weld Code .................... 012.001.03C WeldType ........................ NGESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Interpass Temperature ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 38 volts
Amperage ....................... 1300 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 1780 KJfm
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld .............. 1mm in HAZ Location writ Surface ... . Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Tune ..................... *
Flux Type .............................. * Flux Name ...................... Hobart201
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *

Specimen Type ........................ Full Lateral Expansion ........................ *

Shear Fracture ........................ * Did Specimen Fracture? ................. Yes
Did Specimen Split? ..................... No Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -60 1.5
T-L 0 -20 2.5
T-L 0 -20 5.0
T-L o 0 4.5
T-L 0 0 5.0
T-L o 32 3.5
T-L o 32 3.5
T-L 0 68 12.0
T-L 0 68 16.0
T-L 0 100 19.0
T-L 0 100 50.0
T-L 0 125 10.0
T-L 0 125 44.0
T-L 0 150 53.0
T-L o 150 84.0

-ot rpmnw
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Material A588 Page 8200.5
Description
Material Code ................. 012.001.03C Material Name..................... A588
UNS.................................... Other Designation ................. Grade A
Type -------................ Welded Joint Form............................. Plate
Thickness .... ..................... 3 in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference........................ OGC-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 300

300o 225.0

200.0 150.0

100.0 0 75.0

0 0
0

0.0 0 a80 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-wnvOt



Material A588 Page 8300.1

Description
Maerial Code .................. 012.001.09D Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W lded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ... .................. * Lot ID .................................
Reference ................... OGC-I
Composition
C ................................. 0.18% M n ............................... 1.20%
P ................................. 0.01% S ................................. 0.02 %
Si ................................ 0.37% Cr ................................ 0.56%
Ni ................................ 0.16 % M o .................................... *
V ..................................... * Cu ................................ 0.32 %
C b .................................... * Ti ..................................... *
B ..................................... * Al ......... ..................... 0.009%
N ..................... .... * Other Comonents ..... None %
Fabrication History
Heat Treatment .......................... * Producer ......................... US Steel
Year Produced ........................... * Add Info ............................ None
Source .............................. OGC Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold Work Stain ........................ * Aging Temnperatm ................... *

[ Aging Time .......... * Location .......................
Weld
Weld Code .................... 012.001.09D Weld Type ........................ NGESW
Base Metal Thickness ................... 3 in Welding Position .................. Vertical
Preheat Temperature ...................... * Metal Gap ......................... 0.75 in
Interpass Temperatur . ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ....................... TW8544
Filler Carbon Contet ................ 0.03 % Filler Metal Size ......................... *
ShieldingGas ........................... * Voltage ........................... 38 volts
Amlpa ....................... 1000 amps Polarity ................................ *
Travel Speed ............................ * Heat InputPa .................. 2130 K/in
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld ............. 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Hobart20l
Weld Composition Reported? ............. No

(contimed)
o-t not-w
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(continued)
PrpryMeasurements

Test Type ................ ( arpy V Impact Specimen Type ...................... Full
Lateral Expansion ......................... Shear Fracture ........................... *
Did Specimen Fracture? ................ Yes Did Specimen Split? ..................... No
Standard Method ... ..................... Standard Year .......

Position Orien Test Temp CVN Energy
degF ft-lb

1/2T T-L 0 -100 1.5
1/2T T-L 0 -60 2.0
1/2T T-L 0 -60 2.5
l/4T T-L 0 -60 20
1/4T T-L 0 -60 2.5
1/2T T-L 0 -30 4.0
l2T T-L c -30 4.0
1/4T T-L 0 -30 3.5
1/4T T-L 0 -30 4.0
1/4T T-L 0 -30 4.0
1/2T T-L 0 0 5.0
1/2r T-L o 0 7.0
1/4T T-L 0 0 5.0
1/4T T-L 0 0 7.0
1I/2T T-L 0 32 13.0
1/2T T-L 0 32 14.0
1/4T T-L 0 32 7.0
1/4T T-L 0 32 8.0
1/2T T-L 0 50 13.0
1/2T T-L 0 50 15.0
1/4T T-L 0 50 10.0
1/4T T-L 0 50 17.0
I/2T T-L 0 68 14.0
1/2T T-L 0 68 18.0
1/4T T-L 0 68 14.0
1/4T T-L 0 68 15.0
1/2T T-L 0 100 31.0
1/2T T-L 0 100 38.0
1/4T T-L c 100 26.0
1/4T T-L 0 100 29.0
1/4T T-L 0 125 44.0
I/4T T-L 0 125 50.0
1=2T T-L 0 150 34.0
lir T-L o 150 44.0
1/4T T-L 0 150 43.0
1/4T T-L 0 150 44.0

• -'IlO t-



Material A588 Page 8300.3
Description
Material Code .................. 012.001.09D Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual

Composition Position .................... * Lot ID ...........................
Reference .......................... OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
40.0' I I I I I .j 300.040O0.0

30O.O 225.0

20O.0 150.0

100.0 75.0

0

o1 0

0.0 0 o o 0 e e8 8
00.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 Page 8300.4

Descripti
Material Code .................. 012.001.03D Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... Welded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID*
Reference ....................... OGC-I

[Compositlon See Pag 8300.1
IFabrIcation History See Page 8300.1
Weld
Weld Code .................... 012.0O.03D Weld Type ........................ NGESW
Base Metal Thickness ................. 3 in Welding Position ................... Vertical
Preheat Temperature .................... * Metal Gap .......................... 0.75 in
Interpass Temperature ................... * Passes ...........................
Filler Specification ....................... * Filler Name ....................... .TW8544
Filler Carbon Content ................ 0.03 % Filler Metal Size ...................... *
Shielding Gas ........................ * Voltage ........................... 38 volts
Amperage ..................... 1000 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 2130 KJ m
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Hobart201
Weld Comosition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? ..................... No Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -60 1.0

T-L o -60 1.2
T-L 0 -30 2.0
T.L o 0 2.0
T-L 0 0 3.0
T-L o 50 4.0
T-L o 50 5.5
T-L 0 68 10.0
T-L o 68 9.0
T-L 0 100 15.0
T-L 0 100 45.0
T-L 0 125 55.0
T-L 0 125 67.0
T-L 0 150 61.0
T-L 0 150 65.0

M notrord



Material A588 Page 8300.5
Doscription
Material Code .................. 012.001.03D Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Referec . ............. OGC-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.O 225.0

200.0 150.0

100.0 75.0
08
0

0

0.0 0 0 0 0 0.0
I p I I I pI

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

. -not-



Material A588 Page 8400.1

Deacription
Mateial Code ................... 012.001.01 Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ....................... Wrought Meta Form ........................... Plate
Thickness ......................... 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............. OGC-I
Composition
C .................. .............. 0.18% M n ............................... 1.20%
P ................................. 0.01% S ................................. 0.02%
Si ................................ 0.37% Cr ................................ 0.56%
Ni ................................ 0.16 % M o .................................... *
V ...................................... Cu ........................... 0.32%
C b .................................... * Ti ..................................... *B .................................... * Ai .............................. 0.009%

N ...................................... * Other Components ................ None%
Fabriation History
Hea Treatment .......................... * Producer ......................... US Steel
Year Produced ........................... * Addl Info ............................ None
Source .............................. OGC Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Tne ............................ *
Rolling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ................ * Location ................................ *
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracure? ................. Yes
Did Specimen Split? ..................... No Standard Method .........................
Standard Year ............ .. . ........ *

Orin Test Temp CVN Energy
degF ft-lb

T-L 0 80 2.0
T-L o -80 3.5
T-L o -20 1.5
T.L o 0 5.0
T-L 0 0 9.0
T-L 0 32 37.0
T-L 0 32 59.0
T-L 0 50 70.0
T-L 0 50 80.0
T-L o 68 56.0
T.L o 68 68.0
T-L 0 100 89.0
T-L 0 100 92.0
T-L 0 150 114.0
T-L 0 150 120.0

Snot - -po



Material A588 Page 8400.2
IDucripton

Material Code ................... 012.001.01 Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ...................... Wrought Metal Form ............................... Plate
"IMckness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *

Reference .......................... OGC-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

0
0

8

100.0 0 75.0
Oo

0 0

0

0.0 0 0.0
I a I a I a

-200.0 -130.0 -600 lo. 80.0 150.0

Test Tempeature degC



Material A588 Page 8500. 1
Description
Material Code ................. 012.001.09E Material Name..................... A588
UNS.................................... Other Designation ................. Grade A
Type....................... Welded Joint Form ............................ Plate
Thickness.......................... 3 in Composition Type .................. Actual
Composition Position .................... * Lot ID.............................
IReference........................... OGC-l
Composition
C.............................. 0.18% Mn ............................ 1.20%
P.............................. 0.01% S.............................. 0.02%
Si ............................. 0.37% Cr............................. 0.56%
Ni ............................. 0.16% Mo................................*

V ... ..... ..... .... ..... ..... .... *C u . . . . . . . . . . . . . . . . 0 32
Vb................................ * Ti.....................................2%

B.................................. * Al................ ............ 0.009%
N... ............................ Other Components ................. None %
Fabrication History
Heat Treatment............................ Producer....................... US Steel
Year Produced............................ Addil Info ......................... None
Source ........................... OGC Melting Practice......................*
Ingot Position............................. Killing Process.......................*
Proces Temperature........................ Process Time.........................*
Rolling Conditions.......................... Final Processing......................*
Final Temperature.......................... Final Time .......................... *
Cold Work Strain.......................... Aging Temperature ....................
IAitinit Time . . . .. . . .. * Location . . . . . . ... . . . *I
Weld
Weld Code ................... 012.001.0913 WeldType...................... NGESW
Base Metal Thickness .................. 3 in Welding Position .................. Vertical
Preheat Temperature........................ Metal Gap ....................... 0.75 in
Interpass Temperau=...................... Passes ............................. *
Filler Specification.......................... Filler Nam..................... TW8544
Filler Carbon Content............... 0.03 % Filler Metal Size ..... .................. *
Shielding Gas............................. Voltage ........................ 39volzs
Amperage..................... 1300 amp Polarity ............................
Travel Speed.......................... * Heat Input/Pass................. 1880 KY/in
Joint Preparation................ No Groove Number of Sides......................*
Location wrt Weld............1 ilmin HAZ Location wrt Surface...... Mid thickniess not root
Post-Weld Heat Temp .................... * Post-Weld Heat Time .................. *
Flux Type ........................... * Flux Nam..................... Hobart20l
IWeld ComoitionReported?............No

(continued)



Material A588 Page 8500.2
(continued)
P1opefY Masurements
Test Type .................. Charpy V Impact Specimen Type ........................ Full
Lateral Expansion ........................ * Shear Fracture ........................... *
Did Specimen Fracture? ................. Yes Did Specimen Split? ..................... No
Standard Method . ........................ Standard Year ...........................

Position Orien Test Temp CVN Energy
degF ft-lb

1/2T T-L 0 -100 4.0
1/2T T-L 0 -100 4.5
I4T T-L 0 -100 3.5
1/4T T-L 0 -100 3.5
1/2T T-L 0 -80 5.0
1/2T T-L 0 -80 5.0
1/4T T-L 0 -80 6.0
1/4T T-L 0 -80 7.5
1/2T T-L 0 -60 5.5
1/4T T-L 0 -60 10.0
1/4T T-L 0 -60 6.5
1/2T T-L 0 -20 13.0
lt2T T-L 0 -20 16.0
1/4T T-L 0 -20 17.0
1/4T T-L 0 -20 22.0
1/2T T-L o 0 26.0
1/2T T-L o 0 26.0
1/4T T-L 0 0 27.0
1/4T T-L 0 0 33.0
1/2T T-L 0 32 27.0
I/2T T-L 0 32 30.0
I/4T T-L 0 32 42.0
1/4T T-L 0 32 44.0
1/2T T-L 0 68 50.0
1/2T T-L 0 68 50.0
1/2T T-L o 68 50.0
1/4T T-L 0 68 48.0
1/4T T-L 0 68 50.0
1/4T T-L 0 100 70.0
1/4T T-L 0 100 78.0
I2T T-L 0 150 79.0
I=zr T-L 0 150 85.0
1/4T T-L 0 150 90.0
1 /4T T-L 0 1 50 97.0

* -amt



Material A588 Page 8500.3

Description
Material Code .................. 012.001.09E Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................ 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I 300.0

300.0 225.0

S200.0 150.0

0

8
100.0 0 0 75.0

0

0

0.0 0s 9 . 0.0

Ia I a I I a

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 Page 8500.4

Description
Material Code .................. 012.001.03E Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type...................... Welded Joint Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference . ....................... OGC-1

nComposition See Page 8500.1
[Fabrication History See Pagte 8500.1
Weld
Weld Code .................... 012.001.03E Weld Type ........................ NGESW
Base Metal Thickness ................... 3 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Interpass Temperature ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ....................... TW8544
Filler Carbon Content ................ 0.03 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 38 volts
Amperage ....................... 1300 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 1880 KJ/in
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld .............. lmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time .................... *
Flux Type .......................... * Flux Name ...................... Hobart201
Weld Composition Reported . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ........................ Full Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? ..................... No Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -100 2.0
T-L 0 -80 4.0
T-L 0 -60 2.5
T-L 0 -60 3.0
T-L o -20 5.0
T-L 0 -20 5.0
T-L o 0 5.0
T-L o 0 8.0
T-L 0 32 34.0
T-L o 32 34.0
T-L 0 32 9.0
T-L 0 68 39.0
T-L 0 68 49.0
T-L 0 100 43.0
T-L 0 100 64.0
T-L 0 100 83.0
T-L 0 150 69.0
T-L 0 150 93.0

. -notr.-~p



Material A588 Page 8500.5

Description
Material Code . ............... 012.001.03E Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
T1fickness ............................. 3 in Composition Type ................... Actual
C3mposition Position ..................... * Lot ID .................................
Reference ....................... OGC-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I I I I I 300.00400.030.

300.0 225.0

200.0 150.0

0

100.0 0 75.0
0

0

0

0 00

0.0 0 00 08 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

~not reported



M arn Stutua Togns Dat Bank

Material A588 Page 8600.1
Description
Material Code ................. 012.002.09A Material Name..................... A588
UNS................................ * Other Designation ................. Grade A
Type....................... Welded Joint Form ............................ Pb'te
Thickness......................... 2.0 in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference....... ............... OGC-I
Composition
C.............................. 0.18% Mn ............................ 1.20%
P.............................. 0.01% S.............................. 0.02%
Si ............................. 0.37% Cr............................. 0.56%
Ni ............................. 0.16% Mo................................. *
V.................................. * Cu............................. 0.32%
Cb ........................................................................................ *

B.................................. * Al ............................ 0.009%
N ................ ................. * Othe Components ................. None %
Fabrication History
Heat Treatment............................ Producer...................... OrStMills
Year Produced......................... * Addi Info ......................... None
Source ........................... OGC Melting Practice......................*
Ingot Position...................... ...... Killing Process.......................*
Process Temperature ..................... * Process Tim......................... 0
Rolling Conditions......................... Final Processing...................... *
Final Temperature...................... * Final Time .......................... *
Cold Work Strain ....................... * Aging Temperature .................... *

Aging Time . . . . . . . . . . . . . .. * Location .. . . . . . . . .. . . . . . .
Weld
Weld Code ................... 012.002.09A Weld Type ........................ ESW
Bane Metal Thickness................ 2.0 in Welding Position .................. Vertical
Preheat Temperature................ ....... Metal Gap........................1.25 in
Interpm Temperature....................... Passes ............................. *
Fier Specification.......................... Filler Name ..................... LindeWS
Fier Carbon Content............... 0.09 % Filler Metal Size....................... *
Shielding Gas............................. Voltage ........................ 42 volts
Ampeage...................... 600 amps Polarity ............................. *
Travel Speed.......................... * Heat Input~ass................. 2540 KJfin
Joint Preparation............... Smooth Butt Number of Sides......................*
Location wrt Weld ............. lmm in HAZ Location wrt. Surface...... Mid thicknes not root
Post-Weld Heat Temp.......... ......... 0 Post-Weld Heat Time ..................
Flux Type . ................... * Flux Name ..................... Hobar[20l
IWeld Comptositio~n Reyorte'............. No

(continued)



Material A588 Page 8600.2

(continued)
Property Measurements
Test Type ................ Charpy V Impact Specimen Type ................. Full
Lateral Expansion ....................... * Shear Fracture ........................... *
Did Specimen Fracture? ................. Yes Did Specimen Split? ..................... No
Standard Method ........................ * Standard Year ...........................

Position Orten Test Temp CVN Energy
degF ft-lb

1/4T T-L 0 -100 5.0
1/4T T-L 0 -60 2.5
1/4T T-L 0 -60 4.0
1/2T T-L 0 -40 13.7
1/2T T-L 0 -40 2.7
1/4T T-L 0 -30 20.0
1/4T T-L 0 -30 4.0
1/2T T-L 0 -20 17.7
1/2T T-L 0 -20 3.5
1/2T T-L 0 0 5.0
1/2T T-L o 0 7.0
1/2T T-L 0 0 9.0
1/4T T-L 0 0 5.0
1/4T T-L 0 0 6.0
1/2T T-L 0 32 25.0
1/2T T-L o 32 25.0
1/4T T-L 0 32 34.0
1/4T T-L 0 32 7.0
1/2T T-L 0 50 30.0
1/2T T-L 0 50 31.0
1/4T T-L 0 50 25.0
1/4T T-L 0 50 27.0
I/2T T-L 0 68 33.5
1/2T T-L 0 68 41.0
1/4T T-L 0 68 30.0
1/4T T-L 0 68 41.0
1/2T T-L 0 100 40.0
1/2T T-L o 100 48.5
1/4T T-L 0 104 40.0
1/4T T-L 0 104 47.0
1/2T T-L 0 150 50.0
1/2T T-L 0 150 55.0
I/4T T-L 0 150 55.0
1/4T T-L 0 150 60.0

-not -ww



Material A588 Page 8600.3

Description
Material Code ................. 012.002.09A Material Name ..................... A588
UNS ................................... Other Designation ................. Grafe A
Type....................... Welded Joint Form ............................ Plate
Thickness ........................ 2.0 in Composition Type .................. Actual
Composition Position........................ Lot ID.............................
Reference.................. CsJC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

I I *ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

000

0.0 F0 0@o00' 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repmutd



Material A588 Page 8600.4

Desiption
Material Code .................. 012.002.03A Matuial Name ...................... A588
UNS ................................... * Other Designation .... ............. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ........... ............... 2.0 in Composition Type ................... Actual
Composition Postion ..................... * Lot ID .................................

Reference ....... ................ OGC-I
Composition See Page 8600.1

[Fabrication History See Page 8600.1
Weld
Weld Code .................... 012.002.03A Weld Type ........................... ESW
Base Metal Thickness ............... ' 2.0 in Wtlding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 1.25 in
Interpass Temperature .................. * Passes ................................. *
Filler Specification ....................... * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 42 volts
Amperage ........................ 600 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 2540 KJM
Joint Preparation ................ Smooth Butt Number of Sides ......................... *
Location wrt Weld ............. 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Tune ..................... *
Flux Type .............................. * Flux Name ...................... Hobart201
Weld Composition Reported? ............. No
Property Measurments
Test Type .................. Charpy V Impact Position ..........................
Specimen Type ........................ Full Lateral Expansion ...................
Shear Fracture. ........................... * Did Specimen Fracture? ................. V
Did Specimen Split? ..................... No Standard Method ....................
Standard Year .. . . . . ..... .. . *

Orie Test Temp CVN Energy
degF ft-lb

T-L 0 v60 1.0
T-L 0 -60 3.0
T-L 0 -40 6.0
T-L 0 -40 9.0
T-L 0 -20 4.0
T-L 0 -20 6.2
T-L - 0 25.3
T-L o 0 4.0
T-L 0 0 6.2
T-L o 32 10.5
T-L 0 32 22.0
T-L 0 0 20.0
T-L o 100 36.0
T-L 0 150 50.0
T-L 0 150 56.0
T-L 0 200 84.5

T-L 0 200 94.0

•M - r~ epartbd



M arn Stutua Togns Dat Bank*

Material A588 Page 8600.5

Descrlption
Material Code ................. 012.002.03A Material Name..................... A588
UNS................................ * Other Designation ......... Grade A
Type....................... Welded Joint Form ............................ Plate
Thi-kmess......................... 2.0 in Composition Type .................. Actual
Composition Position ................... * LtI ................
Reference......-................OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I 300.0

300.0 225.0

200.0 150.0

0

100.0 0 75.0

0
0

0

0 0 0

0.0 080 0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Tant Temperature degC

fm nou-



Material A588 Page 8700.1

Description
Material Code .................. 012.002.09B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... OGC-I
Composition
C ................................. 0.18 % M n ............................... 1.20 %
P ................................. 0.01% S ................................. 0.02 %
Si ................................ 0.37 % Cr ................................ 0.56 %
N i ................................ 0.16 % M o .................................... *
V ..................................... * C u ................................ 0.32 %C b .................................... * Ti ..................................... *
B ................................... T * AI ............................. 0.009%

N ..................................... Other Components ................ None %
Fabrication History
Heat Treatment .......................... * Producer ........................ OrStMills
Year Produced ........................... * Addl Info ............................ None
Source .............................. OGC Melting Practice ......................... *
Ingot Position ........................... * Killing Process ............... .......... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Agina Time ............................. * Location ................... ........... *
Weld
Weld Code .................... 012.002.09B Weld Type ........................ NGESW
Base Metal Thickness ................. 2.0 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Interpass Temperature ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ........................... 38 volts
Amperage ....................... 1000 amps Polarity ................................ *
Travel Speed ......................... * Heat Input/Pass .................. 1625 KJ/m
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ..... Mid thickness not toot
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Hobart201
Weld Composition Reported? ............. No

(contined)
•notrwl wd



Material A588 Page 8700.2
(continued)
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ..................... Full Lateral Expansion ....................... *
Shear Fracture ........ ................ * Did Specimen Fracture ................. Yes
Did Specimen Split? ................... No Standard Method .........................
Standard Year ................ *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -100 1.0
T-L 0 -100 4.0
T-L 0 -100 5.0
T-L 0 -60 12.0
T-L 0 -60 3.0
T-L 0 -60 3.0
T-L 0 -60 8.0
T-L 0 -30 10.0
T-L 0 -30 7.0
T-L o -30 8.0
T-L 0 -30 9.0
T-L 0 0 10.0
T-L 0 0 13.0
T-L 0 0 18.0
T-L o 0 20.0
T-L 0 0 8.0
T-L o 0 9.0
T-L 0 32 18.0
T-L 0 32 31.0
T-L 0 32 38.0
T-L 0 50 43.0
T-L 0 50 45.0
T-L 0 50 54.0
T-L 0 50 59.0
T-L 0 68 46.0
T-L 0 68 52.0
T-L 0 68 70.0
T.L 0 68 73.0
T-L 0 104 57.0
T-L 0 104 66.0
T-L 0 125 76.0
T-L 0 150 75.0
T-L 0 150 76.0
T-L 0 150 77.0
T-L 0 150 79.0

I-M fl d



Material A588 Page 8700.3
Derlpton
Material Code ................ 012.002.09B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............. OGC-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

W 200.0 150.0

100.0 8 0 1 75.0

8o0
0 0
0 o

0.0 8 §0.0
S I , I I , I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 Page 8700.4

Description
Material Code .................. 012.002.03B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type .......................... W elded Joint Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference ............... OGC-I

[Compostion See Page 8700.1
[Fabrication History See Page 8700.1
Weld
Weld Code .................... 012.002.03B Weld Type ........................ NGESW
Base Metal Thickness ................ 2.0 in Welding Position ................. Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Interpass Temperature ................... * Passes ................................. *
Filler Specification ........................ * Filler Name ...................... LindeWS
Filler Carbon Content ................ 0.09 % Filler Metal Size ......................... *
Shielding Gas * Voltage ........................... 38 volts
Amperage ....................... 1000 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 1625 KJfm
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld .............. lmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Tme ..................... *
Flux Type .......... ....... ........... * Flux Name ...................... Hobart201
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ..........................
Specimen Type ........................ Full Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? ..................... No Standard Method ....................
Standard Y ear ........ _............... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -100 4.0
T-L 0 -60 4.0
T-L 0 -60 5.5
T-L 0 -30 5.5
T-L 0 -30 6.0
T-L 0 0 11.0
T-L o 0 9.0
T-L 0 32 15.0
T-L 0 50 15.0
T-L 0 50 19.0
T-L o 68 26.0
T.L o 68 29.0
T-L 0 100 30.0
T-L 0 100 31.0
T-L 0 125 55.0
T-L 0 125 60.0
T-L 0 150 72.0



Material A588 Page 8700.5

Description
Material Code .................. 012.002.03B Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................. . OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

2 00.0 150.0

I00.0 0 75.0

8

0.0 0 o 0 o 8  0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - mudw



Material A588 Page 8800.1
-Docrptllon
Material Codes............... 012.002.09C Material Name .................... AM8
UNS .................................. Other Designation................ Grade A
Type...................... Welded Joint Form ........................... Plate
Thickness........................ 2.0 in Composition Type................. Actual
Composition Position .................. * Lot ID ............................. *

Reference.......................0CGC-I
Compositbin
C............................. 0.18% Mn ........................... 1.20%
P............................. 0.01% S............................. 0.02%
Si ............................ 0.37% Cr............................0.56%
Ni............................ 0.16% Mo, ..............................
V .................................... Cu............................ 032%
Cb ................................... Ti ...............................
B .................................... Al........................... 0.009%
N...................... .... * Other Comvonents........Nn
Fabictilon History
Heat Treatment .......................... Producer ..................... OrStMills
Year Produced ........................... Addi Info ........................ None
Souxce .......................... 0CGC Melting Practice.....................*
Ingot Position ........................... Killing Process......................*

Proces Temperature........................ Processl Time.........................*
*. . -.. . . .* *r cRAiing Coimions....... ..... Loain.............FnlPoesg ...................

Finld Toeprtu..................... .. Fina.09 Wld Time ....................... GS
Cold Wotak Thime..................... .Ag n eling TePerture.................. Vria

Filler TpeiefiLcation.............. ilrNw....................... 85
Wiedmt Cod en .. ....... 0120.03% Wilerd Tyeaie..................... *S
See hcnes.20i elding Posi.....on.................*Votg..............3vta

Aprage ue..........80ap Meat Ga........................0. in
Taels Tperaur Pse..........................* HetIp/Ps..........10KM

Fil epcfiation................. roe Nme fSds......FilrNm ................... 54
Fller~ CaronCnt 0.0 ....... F m nHA oirt Szfe...................t*too

mpof-edHa p.................... amp Postlar Heaty... ..................... *
TFlve Sypeed............................. Hea F pu a..................10 EKka/I
In reparaIOtion...rd..........NoGov ubro ie............ 

Locaionwrt eld........11m inHAZ ocaion ri urfae....Mi thcnrtinueot



Material A588 Page 8800.2

(continued)
Property Measurements
Test Type .................. Charpy V Impact Specimen Type ........................ Full
Lateral Expansion ........................ * Shear Fracture ........................... *
Did Specimen Fracture? ................. Yes Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . No
Standard Method ......................... Standard Year ........ ..........

Position OiFen Test Temp CVN Energy
degF ft-lb

I/2T T-L 0 -100 . 6.
1/2T T-L 0 -100 9.0
I/4T T-L 0 -100 4.5
1/2T T-L 0 -60 6.6
1/2T T-L 0 -60 6.7
I/4T T-L 0 -60 8.2
l/4T T-L 0 -60 9.2
1/2T T-L 0 -30 21.0
1/2T T-L 0 -30 22.0
1/4T T-L 0 -30 35.0
1/4T T-L 0 -30 8.0
1/2T T-L o 0 29.0
1/2T T-L o 0 34.0
1/4T T-L 0 0 24.5
1/4T T-L 0 0 38.0
1/2T T-L 0 32 49.0
1/4T T-L 0 32 37.0
1/4T T-L 0 32 44.0
I2T T-L 0 50 50.0
l/2T T-L o 50 77.0
1/4T T-L 0 50 23.0
l/4T T-L 0 50 25.0
l/2T T-L o 68 77.0
1/4T T-L 0 68 45.0
I/4T T-L 0 68 48.0
1/2T T-L 0 100 72.0
1/2T T-L 0 100 82.0
1/4T T-L 0 100 71.0
1/2T" T-L 0 150 74.0
1/21 T-L 0 150 88.0
1/4T T-L 0 150 80.0
I/4T T-L 0 150 90.0



Material A588 Page 8800.3
D eeclltion
Material Code .................. 012.002.09C Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... Welded Joint Form ............................... Plate
Thicknmess ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............ ............. OGC-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

S

100.0 00 0 0 75.07 5

808
0 P

0.0 0 s 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

no - pnO e



Material A588 Page 8800.4
Description
Material Code .................. 012.002.03C Material Name ....................... A588
UNS ................... . * Other Designation .................. Grade A
Type ...................... Welded Joint Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... OGC-1

I ComDoslton See Page 8800.1
Fabrication Hlsty See Page 8800.1

'Weld
Weld Code .................... 012.002.03C Weld Type ........................ NGESW
Base Metal Thickness ................ 2.0 in Welding Position ................... Vertical
Preheat Temperature ...................... * Metal Gap .......................... 0.75 in
Interpass Temperature ..................... * Passes ................................. *
Filler Specification ....................... * Filler Name ....................... TW8544
Filler Carbon Content ................ 0.03 % Filler Metal Size ......................... *
Shielding Gas * Voltage ........................... 38 volts
Amperage ........................ 800 amps Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................. 1600 KJfin
Joint Preparation ................. No Groove Number of Sides ......................... *
Location wrt Weld .............. lmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Hobart201
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? ................... No Standard Method ....................
Standard Year ............... *

Otien Test Temp CVN Energy
degF ft-lb

T-L o 0 3.0
T-L 0 -100 7.0
T-L 0 -60 4.5
T-L 0 -60 9.5
T-L 0 -30 7.2
T-L 0 -30 8.5
T-L 0 0 12.0
T-L 0 0 18.5
T-L 0 50 21.0
T-L 0 50 23.0
T-L 0 68 41.0
T-L 0 100 50.0
T-L 0 100 56.0
T-L 0 125 57.0
T-L 0 150 82.0
T-L o 150 86.0

m- Oe -



Material A588 Page 8800.5
Description
Material Code .................. 012.002.03C Material Name ...................... A588
UNS ................................... * Other Designation .................. Grade A
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ....................... OGC- 1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb4 00I I I I I I _ 300.0

400.030.

300.0 225.0

200.0 150.0

100.0 8 75.0

0 0
0

0

0 @

0.0 8 8 0.0
I III I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•-not-1Ol



Material A588 Page 8900.1
Description
Material Code .................. 012.002.01 Material Name ....................... A588
UNS ............................ Other Designation .................. Grade A
Type ..................... Wrought Metal Form ........................... Plate
Thickness ........................ 2.0 in Composition Type ................... Actual
Composition Position . .................... * Lot ID ................................. *

Reference .......................... OGC -I
Composition
C .................................. 0.18% M n .............................. 1.20%
P .......................... ...... 0.01% S ................................. 0.02 %
Si ................................ 0.37% Cr ................................ 0.56%
Ni ................................ 0.16 % M o .................................... *
V ..................................... * Cu ................................ 0.32 %
C b .................................... T' ..................................... *

B ..................................... Al ........................... 0.009%
N ...... . ................... *.Other Components ................ None %
Fabrication History
Heat Treatment ....................... * Producer ........................ OrStMilis
Year Produced ............ .............. * Addl Info ............................ None
Source .............................. OGC Melting Practice ................ ........ *

Ingot Position ........................... * Killing Process .....................
Process Temperature ...................... * Process Time ................. ..........

Rolling Conditions ....................... * Final Processing ....................
Final Temperature ........................ * Final Time ........................
Cold Work Strain ........................ * Aging Temperature ...................
A ring Time ............................. * Location ... .... ..................... *

Property Measurements
Test Type .................. Charpy V Ii.mpact Position ..........................
Specimen Type ...................... Full Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . . . . . . Yes
Did Specimen Split? ..................... No Standard Method ....................
Standard Y ear ....... ... ........ ........ *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -100 3.0
T-L 0 -100 4.0
T-L o -60 6-5
T-L 0 -60 8.5
T-L 0 -30 10.0
T-L 0 -30 5.0
T-L 0 0 15.0
T-L 0 0 8.0
T-L 0 32 280
T-L 0 32 31.0
T-L 0 50 47.0
T-L 0 50 5.0
T-L 0 68 35.0
T-L 0 104 50.0
T-L 0 150 48.0
T-L 0 150 56.5

~not rwe



Material A588 Page 8900.2

Description
Material Code ................... 012.002.01 Material Name ....................... A588
UNS ................................... * Other Designation .................. Grade A
Type .................. . Wrought Metal Form ............................... Plate
Thickness ........................... 2.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............ ............. OGC-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 0 0. I I I I

300.0 225.0

200.0 150.0

100.0 75.0

0

0 0 o
60

0.0 8 0 0 o 0.0
II I I I I _ _

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• not -r



Main Stutua Togns Dat Bank

Material A588 Page 9000.1
Description
Material Code ................... 012.003.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4
Reference ............................ 1211
Composition '
C ................................. 0.15% *M n ............................... 1.07%
P ................................ 0.006 % S ................................. 0.02 %
Si ................................ 0.24% Cr ........................... 0.58%
Ni ................................ 0.16 % M o .............................. 0.065%
V ................................ 0.051% Cu ................................ 0.27 %
C b .................................... *Ti ..................................... *
B ............................................................ 0.026%

N ..................................... * Other Components ................. None %
FabricationF History
Heat Treatment .......................... N Producer ........................... Lukens
Year Produced ....................... 1980 Addl Info ............................... *
Source ............................ Lukens Melting Practice ......................... *
Ingot Position ........................ * Killing Process ..................... *
Process Temperature ...................... * Process Time .............. ............. *
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ..................... *
Property Measurements
Test Type .......................... Tensile Position ............................. 1/2T
Specimen Type ................. Cylindrical Specimen Thickness .................. 0.252 in
Gage Length ......................... 1.0 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method......................*
S'andard Yc,- ........................... *

Orient Test Temp, UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

L 80 75.8 49.7 51.7 31.5 74.6
L 80 76.5 51.3 52.4 32.1 75.2
T 80 73.7 47.9 50.6 30.2 60.2
T 80 74.7 49.3 50.9 28.5 59.9
S 80 64.5 48.7 49.9 9.0 7.8
S 80 71.2 48.8 50.3 11.1 8.6

• o -rmlv



Marine Stutua Togns Dat Bank

Material A588 Page 9000.2

Dscription
Material Code ................... 012.003.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4
Reference ........................ 1211

[ Composltlof See Page 9000.1
[ Fabricaton History See Page 9000.1
Propery Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Did Specimen Fracture? ...................
Sadard Method ............. * Standard Year .......

OiFen Test Temp CVN Energy Lat Expans. Shear Split?
degF ft-lb mils %

L-T o -140 6 3 0 No
L-T o -120 8 7 3 No
L-T o -100 15 12 8 No
L-T 0 -80 27 23 14 Yes
L-T0 -60 34 30 17 Yes
L-T o -40 51 44 33 Yes
L-T 0 -30 37 34 30 Yes
L-T -.20 60 51 36 Yes
L-T o -10 82 65 60 Yes
L-T o 0 104 80 77 Yes
L-T o 10 104 80 75 Yes
L-T o 20 118 91 100 Yes
L-T o 40 119 87 100 Yes
L-T o 60 114 85 100 Yes
L-T 0 Room 119 89 100 Yes
L-T o 100 118 90 100 Yes
L-S A -180 4 1 0 *
L-S A -160 6 2 0
L-SA -140 11 6 3
L-SA -120 8 4 3 *
L-SA -100 19 14 9 *
L-S' -95 8 6 8
L-S" -90 126 99 31
L-S A -85 238 104 100
L-S A -80 239 104 100
L-S a -60 239 105 100
L-S A -40 240 105 100
L-SA -20 213 102 100
L'SA 0 240 105 100
L-S " Room 200 102 100
L-S Room 240 104 100 *
T-L x -120 5 2 2 No
T-L x -100 11 8 8 No
T-L x -80 13 11 17 No
T-L x -60 18 18 22 No

(continued)
•-not -rpo



Material A588 Page 9000.3

(continued)
Orien Test Temp CVN Energy Lat Expans Shear Spi?

degF ft-lb mils %
T-L x -40 22 34 No
T-1. x -30 24 27 36 No
T-L x -20 32 35 50 Yes
T-L x 0 34 38 63 Yes
T-L x 20 38 40 77 Yes
T-L x 30 45 49 98 Yes
T-L x 40 48 51 96 Yes
T-L x 60 50 52 100 Yes
T-L x Room 51 51 100 Yes
T-L x 100 47 54 100 Yes
T-L x 120 51 53 100 Yes
T-L x 140 47 52 100 Yes
T-S o -140 5 1 0 No
T-S o -120 7 3 3 No
T-S o -100 7 5 6 No
T-S 0 -80 11 10 14 No
T-S 3 -60 12 12 25 No
T-S o -50 19 18 24 No
T-S o -40 25 24 35 No
T-S o -30 30 29 51 Yes
T-S o -20 30 31 55 Yes
T-S o -10 43 41 64 Yes
T-S 3 0 61 57 100 Yes
T-S 10 60 56 100 Yes
T-SO 20 54 52 100 Yes
T-S D 40 61 57 99 Yes
T-S O 60 59 59 100 Yes
T-S 3 Room 63 64 100 Yes
S-L + -80 3 1 10 No
S-L + -60 6 5 16 No
S-L + -40 8 9 27 No
S-L + -30 6 9 38 No
S-L +  -20 10 12 58 No
S-L + -10 8 10 50 No
S-L + 0 11 16 65 No
S-L +  10 13 17 75 No
S-L + 20 14 20 85 No
S-L + 30 16 23 95 No
S-L + 40 16 21 97 No
S-L +  60 17 23 100 No
S-L + Room 18 26 100 No
SL + 100 18 26 100 No
S-L + 120 17 25 100 No
S-l + 140 17 25 100 No
S-T 0 -80 3 3 15 No
S-Ta -60 5 7 25 No
S-T 0 -40 8 13 36 No

(continued)
"-rn'



Material A588 Page 9000.4
(continued)

Ofien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils %

STo-30 Y 8 53 No

S-T o -20 7 11 45 No
S-T 0 -10 10 13 56 No
S-T * 0 16 20 77 No
S-T o 10 10 14 77 No
S-T 0 10 11 14 82 No
S-T o 20 21 26 95 No
S-T o 40 20 25 99 No
S-T o 60 23 29 100 No
S-T o Room 20 27 100 No
S-T 1 100 24 31 100 No
S-T * 120 21 33 100 No
S-T o 140 21 32 100 No

*- no gemrm



Material A588 Page 9000.5
Description
Material Code ................... 012.003.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *

Type ....................... Wrought Metal Form ............................... Plate
Thickiess ............................. 3 in Composition Type ................... Actual
Composition Position ..................... Lot ID ........................... D62744
Reference ............. .......... 1211

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

40I0.0 I I I I 300.0

A$ A A A

300.0 225.0

A

200.0 150.0

A

00 0

100.0 0 75.0

0o x Xx x x x
o x

00.0

0.000
I I II I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not repo w



Marine Stutua Togns Dat Bank

Material A588 Page 9000.6

Descrptlon
Material Code ................... 012.003.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4
Referce. ... ................ 1211

I Coposkton See Page 9000.1
IFabrication History See Page 9000.1

Property Masurements
Test Type ................ Fracture Toughness Position ............................. 1/2T
Specimen Type .................... Compact Specimen Thickness ................... 1.0 in
Crack Length ............................* Loading Type ...................... *
Loading Rate ............................ * KQ............................. *
Ki c .................................... * Valid KIc? .............................. *
Reason for Invalid ........................ * ic............................. *
Kl c .................................... * Jlcpr ......................... Per Standard
Curve Shape ............................ * Standard Method ...................... E813
Standard Year ........................ 1987

Orien Test Tmp COIi CODIc JI Jmax Tear Mod
degF in in in-lb/n2 in-lbfm2 in-lb/in**2

L-T 71 0.0118 0.0202 1516 1945 209.7
L-T 75 0.0125 0.0143 1398 1312 161.9
T-L 75 0.0065 0.0076 657 655 97.9
T-L 75 0.0074 0.0073 714 620 78.9
S-L 72 0.0027 0.0025 264 213 49.3
S-L 74 0.0021 0.0021 204 178 41.6

•n-ot repoed



Material A588 Page 9000.7

Description
Material Code ................... 012.003.01 Material Name ....................... A588
UNS ................................... Oter Designation ........................
Type ....................... Wrought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4
Reference ............................ 1211

I Composition See Pe 9000.1
Fabrication History See Page 9000.1
Property Masurements
Test Type .................. Dynmic Tear Position ......................... I=T
Specimen Type ............. Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ............... 0.625 in Loading Rate ............................
Standard Method . * Standard Year ...........................

- i Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 -50 35 10
L-T 0 -25 70 22
L-T o 0 155 34
L-T o 15 335 58
L-T o 25 370 59
L-T o 40 600 69
L-T o 50 960 100
L-T o 75 940 100
L-T 0 100 975 100
L-T o 125 950 100
L-S * -75 15 2
L-S & -50 30 10
L-S A -25 80 26
L-S •  0 190 30
L-S A 15 510 53
L-S A 20 2090 100
L-S & 25 1150 67
L-S & 35 2095 100
L-S A 50 2090 100
L-S A 75 2095 100
T-L x .50 35 14
T-L x -25 65 25
T-L x 0 110 36
T-L x 15 175 54
T-L x 25 270 73
T-L x 50 290 74
T-L x 75 415 100
T-L x 100 425 100
T-L x 125 400 100
T-L x 150 400 100
T-S -.50 25 10
T-S -.25 55 25
T-S a 0 150 43
T-S a 25 260 63

(co.-me
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(continued)
Ofien Test Temp DT Energy Frac Apear

degF ft-lb %
T-S o Q 470 77
T-S o 50 655 95
T-S 0 75 770 100
T-S D 100 715 100
T-S 0 125 700 100
T-S 3 150 645 100



Material A588 Page 9000.9
Description
Material Code ................... 012.003.01 Material Name ....................... A588
UNS ................................... * O Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............... ........... D6274-4
Reference ............ ............ 1211

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I I I I I 2400.0

AAA A

2400.0 1800.0

1600.0 1200.0

1 0 00

800.0 0 0 600.0
A

0 
x

0.0 OU. 0.0
. I I I iI .

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-I-t



Material A588 Page 9100.1

Description
Material Code .................. 012.004.01 Material Name..................... A588
UNS ................................ Other Designation.....................
Type ---------------- Wrought Metal Form ............................ Plate
Thickness .................... 3 in Composition Type .......... Actual

Composition Position........................ Lot ID.............. D6274-4
IReference .......................... 1211
Composition
C.............................. 0.15% Mn................ 1.11 %
P ............................. 0.011% S............................. 0.003%
Si ................ 0.46% Cr ....... ..................... 0.59%
Ni .. . . . . . . . . . . . . . . . 0.19% M o .. . . . . . . . . . . . . . . 0.048%
V . .. . . . . . . . . . ........ 0.081% Cu . . . . . . . . . . . . . . . .. 0.29%
C b ... . . . . . . . . . . . . . . . * T i . . . . . . . . . . . . . . . . .. *

B . .. . . . . . . . . . . . . . . . * A l --. - . .. . . . . .. . . . . 0.03%
.N ....... * Other Components None--
Fabrication History
Heat Treatment .. . . . . .. . . . . . . N Producer . . . . . . . . . . . . .. Lukens
Year Produced ........... .......... 1980 Addl Info ............................ *
Source ....... ..... Lukens Melting Practice...................... *
Ingot Position ............................. Killing Process....................... *
Process Temperatu'......................... Process Time.........................*
Rolling Conditior .......................... Final Processing....................... N
Final Tcmpera~ure.......................... Final Time...................... .... *
Cold Work Strain.......................... Aging Temperature .................... *
I A ing 'rime . . . . . . . . . . . . . .. *Location . . . . . . . . . . . . . . . . *
Prorizrty Measurements
Test Type ................. Tensile Position........................... 1/2T
Specimen Type................. Cylindrical Specimen Thickness...............--0.252 in
SGage Length........................1I in Loading Rate......................... *
Tensile Strength Offset...................... Uniform Elongatin....................*
Tensile Modulus ........................... Standard Method....................... *
Standard Year ........ ...... *_____ ______ _____ _____

Orient Test Temp 1 UTS TYS TYP Elongation RA
degF ksi ksi ksi %%

L 80 79.8 52.9 56.1 32577.0
L 80 80.2 53.4 56.4 34.0 76.4
T 80 77.8 52.6 55.0 31.2 73.8
T 80 79.7 53.8 54.6 33.4 75.0
5 80 77.8 52.1 53.6 32.7 67.3
S 1 80 . 78.1 1 52.9 1 53.6 1 30.0 1 64.8

*-not repoted



Material A588 Page 9100.2

Description
Material Code ................... 012.004.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4

I Reference ............................ 1211
[ Composition See Page 9100.1
[Fabrication History See Page 9100.1
Property Measurements
Test Type ................ Fracture Toughness Position ............................. 1/2T
Specimen Type .................... Compact Specimen Thickness ................... 1.0 in
Crack Length ............................ * Loading Type ......................... *
Loading Rate ............................ * KQ .................................... *
K Ic .................................... * V alid KIc? .............................. *
Reason for Invalid ........................ * JIc .................................... *
KJc .................................... * JIcpr ......................... Per Standard
Curve Shape ............................ * Standard Method ...................... E813
Standard Year ........................ 1987

Orien Test Temp CODi CODIc JI Jmax Tear Mod
degF in in in-lb/in2 in-lb/in2 in-lb/in**2

L-T 72 0H 0.0349 3841 4195 306.1
L-T 72 0.0236 0.0380 4346 4315 260.2
T-L 72 0.0167 0.0251 2568 2923 230.8
T-L 75 0.0171 0.0253 2724 2841 218.4
S-L 72 0.0118 0.0196 1786 2098 181.7
S-L 75 0.0131 0.0220 1971 2465 229.8

- not rqpNwd



Material A588 Page 9100.3

Description
Material Code ................... 012.004.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *
Type ....................... W rought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4
Reference ............ ............ 1211

1 Composition See Page 9100.1
I Fabrication History See Page 9100.1
Property Measurements
Test Type.................. Charpy V Impact Position ......................... 1/2T
Specimen Type ........................ Full Did Specimen Fracture? ............... *

Did Specimen Split? ...................... * Standard Method .................... *
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T O -160 6 5 0
L-T o -140 12 9 3
L-T 0 -120 63 51 12
L-T 0 -100 90 76 25
L-T 0 -80 95 81 25
L-T o -60 98 80 35
L-T 0 -50 107 86 37
L-T 0 -40 137 100 56
L-T 0 -20 130 96 50
L-T o 0 184 89 79
L-T 0 10 203 89 100
L-T o 20 104 77 47
L-T 0 40 185 95 100
L-T 0 60 229 92 100
L-T 0 75 175 92 100
L-T o 100 239 93 100
L-SA -160 5 1 0
L-SA -140 54 44 8
L-S A -130 63 52 12
L-SA -100 60 50 10
L-S -80 50 40 14
L-S -60 78 66 25
L-S A -40 111 86 37
L-S A -20 118 90 39
L-SA 0 119 91 55
L-SA 20 145 89 66
L-SA 40 144 83 72
L-SA 60 167 87 90
L-S A 75 216 88 100
L-SA 100 226 79 100
L-S A 120 190 91 100
L-S A 140 223 72 100
T-L x -160 9 6 0
T-L x -140 57 46 12

(continued)
* not reported
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(continued)
Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
T-L x -100 54 48 12
T-L x -80 68 58 20
T-L x -60 66 56 20
T-L x -40 74 60 25
T-L x -20 81 66 31
T-L x 0 93 76 43
T-L x 20 105 82 47
T-L x 40 101 75 50
T-L x 60 130 89 77
T-L x 75 144 92 100
T-L x 100 145 92 87
T-L x 120 155 93 100
T-L x 140 157 90 100
T-S 0 -160 17 14 3
T-S 0 -140 18 14 6
T-S 0 -120 37 31 10
T-S 0 -100 73 60 17
T-S 0 -80 39 32 15
T-S 0 -60 71 60 23
T-S 0 -40 61 51 25
T-S 0 -20 82 64 35
T-S C 0 74 58 36
T-S 0 20 106 80 57
T-S 0 40 122 81 75
T-S 0 60 145 85 100
T-S 0 75 139 88 82
T-S 0 100 151 85 100
T-S 0 120 139 86 100
T-S U 140 142 85 100
S-L + -100 4 2 0
S-L + -80 22 19 11
S-L + -60 33 29 17
S-L + -40 32 29 21
S-L + -20 70 59 35
S-L + -10 57 49 33
S-L + 0 30 33 30
S-L + 20 61 53 45
S-L + 40 79 65 52
S-L + 60 86 71 74
S-L + 75 102 77 81
S-L + 100 99 74 90
S-L + 120 110 82 100
S-L + 140 88 77 100
S-L + 160 121 88 100
S-L + 180 119 80 100
S-T 0 -140 4 1 0
S-T o -100 24 19 70

(continued)
• - not reported
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(continued) _______ ______________

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils%

S-T 0 -80 9 10 15
S-T 0 -60 9 11 17
S-T * -40 32 30 27
S-T * -20 35 35 33
S-T 0 0 63 50 45
S-T 0 10 54 44 37
S-T 0 20 54 45 42
S-T 0 40 68 54 61
S-T 0 60 99 74 79
S-T 0 75 97 72 70
S-T 0 100 96 80 99
S-T * 120 107 80 100
S-T 0' 140 99 79 100
S-T 0 160 1 104 78 1 100

*-not reported



Material A588 Page 9100.6
Description

Material Code ................... 012.004.01 Material Name ......... ............. A588
UN S ................................... * Other Designation ........................ *
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Postion ..................... * Lot ID ........................... D6274-4
Reference .................. .... 1211

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb400.0 I ' 300.0

0
300.0 A A 225.0

A

0

-~0 0
0~A

200.rx 150.0
0 0 X

AA

o ox

0+ +AA [ 0 +

100.0 000 o+ 75.0

00 0
6 + * +

00 +~

0+

0.0 0+ 0.0
, , I I , 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - notr



Material A588 Page 9100.7

Description
Material Code ................... 012.004.01 Material Name ....................... A588
UNS ................................... * Other Designation ........................ *

Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 3 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D6274-4
Reference ............................ 1211

1 Composition See Page 9100.1
1 Fabrication History See Page 9100.1
Property Measurements
Test Type ................... Dynamic Tear Position ......................... 12T
Specimen Type ............... Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................
Standard Method ................ * Standard Year .......

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 -50 55 17
L-T 0 -25 120 23
L-T o 0 280 29
L-T o 25 300 34
L-T o 40 675 47
L-T o 50 890 71
L-T 0 75 1115 79
L-T 0 100 1380 100
L-T 0 125 1320 100
L-T 0 150 1420 100
L-SA -50 40 14
L-SA -25 90 20
L-SA 0 260 34

L-S A 25 630 45
L-SA 40 700 43
L-SA 50 750 53
L-S " 60 1790 100
L-S " 75 1700 100
L-S , 100 1730 100
L-S A 125 1490 100
T-L x -50 35 9
T-L x -25 100 17
T-L x 0 300 31
T-L x 25 380 35
T-L x 50 560 42
T-L x 75 720 65
T-L x 100 920 85
T-L x 125 1000 100
T-L x 150 1030 100
T-L x 175 1005 100
T-S 0 -50 30 13
T-S 0 -25 95 19
T-S 0 0 200 32
T-S a 25 550 33

(continued)
ot rqo wd



Main trctr ouh s Dat B *ank

Material A588 Page 9100.8

(continued)________ _______ ________ __ _____

Orien Test Temp DT Energy Frac Apear
_________ degF ft-lb %______

T-S 0 50 795 54
T-S 11 75 885 85
T-S 0l 100 1255 100
T-S 03 125 1215 100
T-S 0 150 1200 100

-not reported
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Material A588 Page 9100.9

Decription
Material Code .................. 012.004.01 Material Name............ A588
UNS................................ * Other Designation .............. *
Type.....................--Wrought Metal Form ................ Plate
Thi~ckness................ - ... .. 3 in Composition Type .... .. .. Actual
Com~position Position ............... . .. * Lot ID .............. D6274-4
Reference................ - .... 1211

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
________________________________________ft-lb

3200.0 I F-F 2400.0

2400.0 A A1800.0

0 0

S1600.0 0 o 1200.0
0

x x x

0 0x

800.0 £600.0

OX

x

0

0.0 a8 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported
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Material A588 GrA Page 9200.1

DesCrlptlon
Mateial Code ............... 012.005.010A Material Name ................... A588 &rA
UNS ................................... * Other Designation ........................ *
Type ....................... Wrought Metal Form ............................... Plate
Thickness ......................... I in Composition Type ................... Actual

Composition Position ..................... * Lot ID ...........................
Reference ................... KONKUL-1
COmposition
C .............................. 1.000%

P ................................ 0.007% S ................................ 0.026%
Si ............................... 0.460 % Cr ............................... 0.610%
Ni ............................... 0.030%
V ................................ 0.087% Cu ............................... 0.330%
Cb .............................. <0.005% Ti .............................. *
B .................................. .... Al ........................... 0.024 %
N ............... .... 0.007% Other Components ... *

Fabrication History
Heat Treatment .......................... * Producer ......................... US Steel
Year Produced ........................... * Addl Info *

Sou e ........................... US Steel Melting Practice ......................... *

Ingot Position ........................... * Killing Process ....................... *
Process Temperature ...................... * Process Time .......................
Rolling Conditions ......................... * Final Processing ......................... N
Final Temperature ........................ * Final Time ............ ............
Cold Work Strain ........................ * Aging Temperature .......................
Aging Time ......................... * Location .............................. *

Pmpwty Msurnmft
TestTyp .......................... Tensile Position ............................. 1/4T
Orientation ............................... * Specimen Type .................. Cylindrical
Specimen Thickness ............... 0357 in Gage Length ..................... 1.4 in
Loading Rae ............................ * Tensile Strength Offset ................ 0.2 %
Uniform Elongation ....................... * Tensile Modulus .......
Standard Method ......................... * Standard Year *

Test Temp TYS TYP Elongation RAde kiIi % %
Room 92.1 63.4 * 28.1 67.

*-aino
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Material A588 GrA Page 9200.2

Description
Muaral Code............... 012.005.O9AA Material Name .................. A8 GrA

UNS .......................... * Other Designation ..................... *
Type......................---Welded Joint Form ............................ Plate
Thickness .......................... I in Composition Type .................. Actual

Comostin Psiio ............... * Lot ID......... ....................
Reference .................... KONKUL-l

IConuposftion See Paite 9200.1
IFabrWIion History See Paite 9200.1
WONd
Weld Code .................. 012.00.M9A Weld Type........................ SMA
Base Metal Thickness;..................1I in Welding Position...................... IG
Preheat Temperature............... 50 degF Metal Gap ......................... 0 in
Interpass Temperature............. 330 degF Passes ............................. 19
Filler Specification............... E8018C-2 Filler Name ......................... *
Filler Carbon Content........................ Filler Metal Size......................*
Shielding Gas............................. Voltage ............................ *
Amperage............................... Polarity ............................ *
Travel Speed............................. Heat Inputdlass ................... 34 KI/fm
Joint Preparation ................. K-Groove Number of Sides....................... 2
Location wrt Weld............1 I1mm in HAZ Location wrt Surface....... Mid thickness at muot
Post-Weld Heam Temp .................... * Post-Weld Heat Tme .................. *

Test Type ................. Ciarpy V impact Position .......................... 314T
SpcmnType...................... Full Did Specimen racture?............ Assumed

Did Specimen Split? ..................... * Standard Method......................
Standardl Year ... . .... ... ... *

degF ft-lb, mIds

L-T 0 -125 14 12 40
L-TO0 -125 20 17 40
L-T 0 -100) 25 19 40
L-T 0 -100 29 219 45
L-T 0 -75 30 28 45
L-TO0 -75 42 33 50
L-TO a 50 38 33 60
L-T 0 -50 48 40 65
L'T 0 0 51 50 s0
L-TO0 0 54 46 s0
L.TO0 75 60 56 9
L-T 0 75 65 66 96
L-T 0 125 62 59 78
L.T 0 125 1 71 1 72 1 78

we-nmu-



Material A588 GrA Page 9200.3

D"cription
Material Code ................ 012.005.09AA Material Name ................... A588 GrA
UNS ................................... * Odie Designation ........................ *

Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position .................... * Lot ID .................................
Reference ......... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 0 75.0

80
0

0 0

800
0 0

0.0 0.0
I II I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tmperature degC

we - porod



Material A588 GrA Page 9200.4
n optn

Material Code ................ 012.005.02AA Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ •
Type ......................... W elded Joint Form ............................... Plate
Thicknes ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *

Refece..................... KONKJL-1
SComposrnon See Page 9200.1
I Fabrication History See Page 9200.1
Weld
Weld Code ................... 012.005.02AA Weld Type .......................... SMA
Base Metal Thickness ................. I in Welding Position ........................ IG
Preheat Temperature ............... 50 degF Metal Gap ............................ 0 in
Interpass Temperatwe .............. 330 degF Passes ................................ 19
Filler Specification ................ E8018C-2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas . .......................... * V oltage ................................ *
Amperage .............................. * Polarity ............................... *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove, Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ..................... * Post-Weld Heat Tme ..................... *
Flux Type .............................. * Flux Name .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ....... ........ *

Orin Test Temp CVN nergy Lat Expans Shear
deg ft-lb mils

L-T 0 -I00 11 6 10
L-T o -100 15 9 20
L-T o -75 21 15 40
L-T o -75 25 14 45
L-T 0 -50 24 21 50
L-T 0 -50 30 24 50
L-T 0 0 39 24 60
L-T o 0 58 32 60
L-T o 75 57 40 98
L-T o 75 80 47 98
L-T 0 125 48 34 98
L-T o 125 78 45 98

• -rq !w
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Material A588 GrA Page 9200.5
Description
Mterial Code ............... 012.005.02AA Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................ 1 in Composition Type ................. Actual
Composition Position ..................... * Lot ID ................................. •
Reference .................. KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 0 0 75.0

0 0
0

0
0808

0.0 0.0
I a I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Teat Temperature degC

wt Ism 1[I



Material A588 GrA Page 9200.6

Description
Material Code ............... 012.005.09AS1 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... KONKUL-1

I Composition See Page 9200.1
I Fabrication History See Page 9200.1
Weld
Weld Code .................. 012.005.09AS1 Weld Type .......................... SMA
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 330 degF Passes ................................ 19
Filler Specification ................ E8018C-2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/m
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. I mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... I hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Revorted? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ....................
Standard Year ........................... *

Often Test Temp CVN Enry Lat Expans Shear

degF ft-lb mils %
L-T 0 -150 10 8 10
L-T o -150 15 9 10
L-T o -125 14 15 20
L-T o -100 23 21 40
L-T o -100 29 25 40
L-T o -75 25 24 40
L-T o -75 32 28 45
L-T 0 -50 30 41 40
L-T o .50 45 35 50
L-T o 0 65 56 70
L-T o 0 68 56 70
L-T o 75 74 65 98
L-T o 75 76 72 98
L-T o 125 72 70 98
L-T o 125 86 82 98

•0-mtmem



Material A588 GrA Page 9200.7
Description
Material Code ................ 012.005.09AS 1 Material Name ................... A588 GrA
UNS ................................... 0, Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Referee ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I I 300.0

300.0 225.0

200.0  150.0

0
100.0 0 75.0

0

0.0 0 o 000

0.0 80 0.0
I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

notrmm



Material A588 GrA Page 9200.8

Description
Material Code............... 012.005.02ASl Material Name .................. A588 GrA
UNS................................ * Other Designation.....................*
Type......................---Welded Joint Form ............................ Plate
Thickness .......................... 1I in Composition Type .................. Actual
Composition Position .................... * LtID................
Refeec............... KONKUL-I

FUi~omIqoslon See Pajqe 9200.1
1 Fabrication History See Paite 9200.1
Weld
Weld Code ................. 012.005.Or2AS1 Weld Type........................ SMA
Base Metal Thickness .................. 1I in Welding Position...................... IG
Preheat Temperature............... 50 degF Metal Gap ......................... 0 in
Interpass Temperature............. 330 degF Passes ............................. 19
Filler Specification............... E8018C-2 Filler Name ......................... *
Filler Carbon Content .................... * Filler Metal Size....................... *

Shielding Gas............................. Voltage ............................ *
Amprag .... ........ .......... * Polarity ............................ *

Travel Speed ...................... .... * Heat Input/Pass ................... 34 KJ/in
Joint Preparation ................. K-Groove Number of Sides....................... 2
Location wrt Weld............... Fusion line Location wrt Surface.......MiWd thickness at root
Post-Weld Heat Temp...... ....... 1100 degF Post-Weld Heat Time .................. 1I hr
Flux Type ........ ........... * Flux Name ..........................
Weld Cornvosition Rore . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 3/4T
Specimen Type...................... Fun Did Specimen Fracture?9 . . . . . . . . . . . . Assumed
Did Specimnen Split? ..................... * Standard Method......................
1Standard Year ....... _ ...... __ __ _ _ _ _ __ _ _ _ _

Orien Tes Temp,.- CVN Energy Lat Expans Shear
degF ft-lb mils%

L-T 0 --1T -7 25
L-T 0 -75 19 12 35
L-T 0 -75 20 11 30
L-T 0 -50 19 15 40
L-T 0 -50 22 16 45
L-T 0 -25 27 14 50
L-T 0 -25 42 26 50
L-TO0 0 47 30 60
L-T 0 0 52 34 70
L-T 0 75 39 31 90
L-T 0 75 45 33 95
L-TO0 100 46 45 95
L-T 0 100 48 40 95
L-T 0 125 43 35 98

1 L-T 0 1 125 1 67 61 98



Material A588 GrA Page 9200.9

Description
Material Code ................ 012.005.02AS1 Material Name ................... A58: 3rA
UNS ................................... * O t Designation ........................ *
Type ....................... Welded Joint orm ............................. Plate
Thickness ............................. I in Composition Tv? . . ................ Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0
0

08 0 00
080

o 0

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

nm - IIfI
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Material A588 GrA Page 9200.10

Decription
Material Code ................ 012.005.09AS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Compositon Position ..................... * Lot ID .................................

Reference ..................... KONKUL-1
[ Composition See Page 9200.1
[Fabrication History See Page 9200.1
Weld
Weld Code .................. 012.005.09AS2 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 330 degF Passes ................................ 19
Filler Specification ................ E8018C-2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * voltage ..........................
Am perage ---------------------------- - * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ m
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1lmm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type ................. .... *-. * Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Propwty Measuremems
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ......... . ........ *

Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T o -125 17 25
L-T o -125 24 24 25
L-T o -100 38 22 25
L-T o -100 41 33 30
L-T o -75 24 26 35
L-T 0 -75 38 33 45
L-T o -50 42 44 45
L-T 0 -50 43 43 45
L-T 0 -25 53 47 60
L-T o -25 60 58 75
L-T o 0 71 60 75
L-T 0 0 74 57 70
L-T 0 25 78 67 95
L-T o 25 88 73 100

- notr d



Material A588 GrA Page 9200.11

Description
Material Code ................ 012.005.09AS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ----------------------- Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ..................... KONKIUL-

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0I I I I 3

300.0 225.0

1 200.0 150.0

0

100.0 8 0 75.0

0
0

800
0 0
0

0.0 0.0
I II I I , I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

riofepmu



Material A588 GrA Page 9200.12

Description
Material Code ................ 0121005.02AS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ....... KONKUL-1

I Composition See Page 9200.1
[Fabrication History See Page 9200.1
Weld
Weld Code .................. 012.005.02AS2 Weld Type .......................... SMA
Base Metal Thickness ................. I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 330 degF Passes ................................ 19
Filler Specification ............... E8018C-2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Am perage ------------------------------ * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/m
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -100 11 10 20
L-T o -100 18 18 20
L-T 0 -75 16 11 25
L-T 0 -75 16 14 30
L-T -.50 25 22 45
L-T o -50 26 24 40
L-T o -50 34 28 50
L-T o -25 25 22 35
L-T o -25 27 25 35
L-T o 0 47 35 75
L-T o 0 48 39 60
L-T o 25 70 52 95
L-T o 25 73 50 60
L-T 0 :9 60 46 85
L-T o 50 85 58 100

• -not repotud



Material A588 GrA Page 9200.13
Description
Material Code ................ 012.005.02AS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ...................... .. Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ... .......... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb400.0 I ' I II I - 300.0

300.0 225.0

200.0100
~150.0

0

100.0

100.0 75.0

0

0

0 0
o 0
00.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-n° ot Ivall~



Marine ~ Stutua Togns D aaBn

Material A588 GrA Page 9200.14

Descspton
Material Code ............... 012.0O5.09AS3 Material Name .................. A588 GrA
UNS................................ * Other Designation...................... *
Type....................... Welded Joint Form ............................ plate
Thickness .......................... 1I in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference .................... KONKtJL-I

I[Compositon See Paite 9200.1
IFabrication History See Page 9200.1]
Weld
WeldCode ................. 012.005.09AS3 Weld Type........................ SMA
Base Metal Thickoness .................. I in Welding Position......................10G
Preheat Temperature............... 50 degF Metal Gap ......................... 0 in
Interpass Temperature .............. 330 degF Passes ............................. 19
Filler Specification............... E8018C-2 Filler Name ......................... *
Filler Carbon Content....................... Filler Metal Size...................... *
Shielding Gas......................... * Voltage ............................ *
Amperage ........................... * Polarity ............................. *
Travel Speed............................. Heat InputAI/a ................... 34 KJ/m
Joint Preparation................. K-Groove Number of Sides....................... 2
Location wrt Weld............11 mm in HAZ Location wrt Surface....... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tune .................. 1I1h

Teat Type ................. Charpy V Impect Position .......................... 3/4T
Specimen Type...................... Fun Did Specimen Fracture?............ Assumed
Did Specimen Split? ..................... * Standard Method......................
Standard Year .... T....

Orien est enp, CVN Energy Lt Expi s hea
weg ft-lb mils

vrT 0 15 4 6 10
L-TO0 -150 7 10 10
L-TO0 -125 15 17 20
L-T 0 -125 17 19 15
L-T 0 -100 27 27 30
L-T 0 -100 30 29 25
L-T 0 -100 37 24 35
L-TO0 -75 33 30 30
L.TO 0 75 35 30 30
L-TO 0 50 43 40 45
L.TO 0 50 57 55 50
L-TO0 -25 48 47 60
L.TO0 -25 60 54 60
L-TO0 0 74 67 90

I L-T 0 0 1 78 1 54 1 90



Main Stutua Togns Dat Ban

Material A588 GrA Page 9200.15

Decrliption
Material Code ................ 012.005.09AS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... Welded Joint Form ........................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * .ot ID ...........................
Refece ................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

4 0 ft-lb
400.0 I300.0

300.0 225.0

1200.0> 150.0

100.0 8 75.0

0 0
0

o0
8

o
0.0 8 0.0

I II I a I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

M -I 06d



Material A588 GrA Page 9200.16
mOscriuon
Material Code ................ 012.005.02AS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ......................... I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Referce ................... KONKUL-1

I ComiPos~on See Page 9200.1
IFabrictlon History See Page 9200.1
Weld

Weld Code .................. 012.005.02AS3 Weld Type .......................... SMA
Base Metal Thickness ................. I in Welding Position ........................ IG
Preheat Tempeature ................ 50 degF Meta Gap ............................ 0 in
Interpass Temperature ............. 330 degF Passes ................................ 19
Filler Specification ................ E8018C-2 Filler Nam ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ..........................
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat InputPass .................... 34 KJ/m
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... Ih
Flux Type ...... * Flux Name .............................. *
Weld Composition Reported?.............No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? .................... * Standard Method ....................
Standard Year ...........................

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o- -100 16 11 25-u

L-T 0 -100 8 10 20
L-T o -75 23 20 40
L-T 0 -75 34 22 35
L-T o -75 50 32 35
L-T 0 -50 104 57 60
L-T 0 -50 26 50 45
L-T o -50 78 53 55
L-T o -25 31 28 55
L-T 0 -25 76 55 75
L-T o 0 58 46 75
L-T o 0 76 52 80
L-T o 0 80 56 95
L-T o 25 80 59 99
L-T o 25 97 68 100

w. Imporw~l



Material A588 GrA Page 9200.17

D ecrption
Material Code ................ 012.005.02AS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composilion Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

0

100.0 0o 80 75.0

0

0

0 00 0

0

0.0 0 0.0
IIII I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Tea Temperature degC

-a l-coo



Material A588 GrA Page 9200.18
Descrlption
Material Code ................ 012.005.09AS4 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ..................... KONKUL-1

I Composition See Page 9200.1
[Fabrication History See Page 9200.1
Weld
Weld Code .................. 012.005.09AS4 Weld Type .......................... SMA
Base Metal Thickness . in Welding Position ........................ IG
Preheat Temperature 50 degF Metal Gap ............................ 0 in
Interpu s Temperature -------------- 330 degF Passes ................................ 19
Filler Specification ................ E8018C-2 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ............................ Voltage ............................ *
Amperage ............................... Polarity ............................... *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............ 11mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 5hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported? ............. No
Propty Measurements
Test Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ............... : ...... * Standard Method ....................
Standard Year ............ .............. *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 5o -I100 11 13 20

L-T o -100 8 13 15
L-T o -75 18 20 25
L-T o -75 27 30 25
L-T 0 -50 40 41 50
L-T o .50 46 43 45
L-T o -25 46 46 55
L-T o -25 70 63 75
L-T o 0 61 53 70
L-T o 0 66 51 80
L-T o 0 79 68 85
L-T o 25 73 65 85
L-T o 25 75 68 85
L-T o 50 90 75 98
L-T o 50 90 83 98

•M - tO IpIMrw



Material A588 GrA Page 9200.19
Descrlption
Material Code ................ 012.005.09AS4 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

I Refeence .. ..... ......... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

I 00.0 150.0

0
100.0 00 75.0

8
0 0
0

0
0

0.0 8 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempatre degC



Main Stutua Togns Dat Ban

Material A588 GrA Page 9200.20
DesCription
Material Code ................ 012.005.02AS4 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *

Type ....................... Welded Joint Form ............................... Plate
Thickness ............................ 1 in Composition Type ................... Actual
Composition Position ...................... * Lot ID .................................
Refe-e .................... KONKUL-I

1 Composition See Page 9200.1
aofttlon History See Pae 9200.1

Weld
Weld Code .................. 012.005.02AS4 Weld Type .......................... SMA
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ............................ 0 in
Interpass Temperature .............. 330 degF Passes ................................ 19
Filler Specification ................ E8018C-2 Filler Name ............................. *
Filler Carbon Cont t ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Prepaaton .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 5 hr
Flux Type .............................. Flux Name ..............................
Weld Comvosition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ....... ........ *

Orten - Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -125 10 12 15
L-T 0 -125 11 11 10
L-T o -100 18 13 25
L-T 0 -100 18 15 30
L-T o -100 31 22 25
L-T o -75 32 30 45
L-T o -75 33 24 40
L-T o -75 46 27 35
L-T 0 -50 72 52 80
L-T -.50 73 51 75
L-T o -50 77 53 65
L-T o -25 76 54 75
L-T o -25 86 56 80
L-T o 0 82 55 90
L-T o 0 89 66 100

'-1amel(~



Material A588 GrA Page 9200.21

Description
Material Code ................ 012.005.02AS4 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
I I ' I 300.400.030.

300.0 225.0

200.0 150.0

0 0

100.0 0 0 75.0

0
o

o •

0

0.0 0.0
, I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempatuem degC

• - rlcrwd



Mar Stutua Togns Dat Bank

Material A588 GrA Page 9300.1

Oescrlption
Material Code ................ 012.005.09BA Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1
Composition
C ................................. 0.20 % M n ............................... 1.00%
P ................................ 0.007 % S ................................ 0.026 %
Si ................................ 0.46 % Cr ................................ 0.61%
N i ................................ 0.20 % M o ............................... 0.03 %
V .............................. 0.087 % Cu ................................ 0.33%
Cb .............................. <0.005 % Ti ..................................... *
B .................................. ....Al ........................... 0.024%
N ...... 0.007 % Other Components ....
Fabrication History
Heat Treatment .......................... * Producer ......................... US Steel
Year Produced ........................... * Addl Info ............................... *
Source ........................... US Steel Melting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *

A ing Time .................... Location ................................ *
Weld
Weld Code ................... 012.005.09BA Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJI/m
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .............................. *
Weld Composition Reported? ............. No

(continued)
-not -



Material A588 GrA Page 9300.2

(continued)
MPty measurements

Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ------------------------ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year .. . . .... . . . ... . .

Orion Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 0 7 8 20
L-T o 0 8 7 20
L-T o 25 10 15 40
L-T o 25 21 21 30
L-T o 50 12 11 45
L-T o 50 12 13 40
L-T 0 75 17 20 45
L-T o 75 18 26 60
L-T o 100 21 29 50
L-T o 100 28 32 50
L-T o 125 20 31 60
L-T 0 125 24 32 70



Marine Stutua Togns Dat Bank

Material A588 GrA Page 9300.3

Description
Material Code ...... ......... 012.005.O9BA Material Name .................. A598 GrA
UNS.................................... Other Designation ..................... *
Type......................---Welded Joint Form............................ Plate
Thickness .......................... I in Composition Type.................. Actual
Composition Position........................ Lot ID .............................
Reference .................... KONKUL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I 300.0

300.0 225.0

w~oo~o150.0

100.0 75.0

0
0.0 0 00.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC!

amuor-~



Materiai A588 GrA Page 9300.4

Description
Material Code ............... 012.005.02BA Material Name ................... A588 GrA
UNS .............. ................... * Other Designation ........................ *
Type ......................... Welded Joint Form ............................ .. Plate
Thickness .............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... KONKUL-I

I Composition See Page 9300.1
Fabrication History See Pane 9300.1
Weld
Weld Code ................... 012.005.02BA Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature ............. 350 degF Passes ................................ 9
Filler Specification .............. E72-EW-W Filler Name ............................ *
Filler Carbon Content ..................... Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .............................. *
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Y ear ....... . -................ *

Onten Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -75 11 13 5
L-T o -75 19 13 5
L-T o -50 20 9 5
L-T 0 -50 24 20 5
L-T 0 -25 18 14 30
L-T 0 -25 25 16 30
L-T 0 -25 29 14 20
L-T o 0 30 18 35
L-T o 0 57 38 40
L-T o 0 82 52 50
L-T 0 25 29 26 40
L-T 0 25 51 36 40
L-T o 50 47 43 50
L-T o 50 67 - 51 50

n - x regw



Material A588 GrA Page 9300.5

Description
Material Code ................ 012.005.02BA Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ............................ 1 in Composition Type ................... Actual
Composition Position .................... * Lot ID .................................
Reference ................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
' ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 0 75.0
0

0
0 0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 800 150.0

Test Temperature degC

-not reporid



Material A588 GrA Page 9300.6

De"cription
Material Code ................ 012.005.09BS1 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ...................... Welded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... KONKUL-I

I Composatwon See Page 9300.1
IFabrication History See Page 9300.1
Weld
Weld Code .................. 012.005.09B$1 Weld Type .......................... SAW
Base Metal Thickness 1................... I in Welding Position ........................ IG
Preheat Temperature ............... 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................ * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/im
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 1 hr
Flux Type .......................... * Flux Name ..............................
Weld Composition Reported?.............No
Pfopwty Lasurmewts
Teat Type .................. Charpy V Impact Position T.......................3T
Specimen Type ................... Full Did Specimen Fracture? .. . . . . . . . . . . . Assumed
Did Specimn Split? ...................... * Standard Method .........................
Standard Year * 

Orin Test Temp CVN Energy Lat Expans Shear
_____ degF ft-lb MiRS%
L-T 0 -25 7 6 10
L-T o -25 9 10 20
L-T 0 0 10 11 10
L-T 0 0 7 7 10
L-T o 25 12 14 40
L-T 0 25 15 17 50
L-T o 50 14 20 40
L-T o 50 16 20 45
L-T o 75 21 30 70
L-T 0 75 26 54 70
L-T 1 100 28 34 75
L-T 1 I00 30 39 80

ga -npao



Main StutrlTuhesD t ak

Material A588 GrA Page 9300.7

Desacrlption
Material Code ................ 012:005.09BS 1 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Tickness............................ 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0300.0

300.0 225.0

200.0  150.0

100.0 75.0

8
e

0.0 e 8 0eI I * I0.0
, I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Teat Tempenm degC

..- nOt-l lm



Material A588 GrA Page 9300.8
Description
Material Code ................ 012.005.02BSl Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *

Type ......................... W elded Joint Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL- 1

[ Composition See Page 9300.1
[Fabrication History See Page 9300.1
Weld
Weld Code .................. 012.005.02BS1 Weld Type .......................... SAW
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ............ ............ *
Shielding Gas ........................... * Voltage ................................ *
Am perage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ/Im
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 1 hr
Flux Type .............................. * Flux Nam e ..............................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -75 16 8 5
L-T o -75 9 6 5
L-T 0 -50 35 26 55
L-T 0 -50 49 32 55
L-T 0 -25 28 25 70
L-T 0 -25 37 23 10
L-T o 0 24 15 20
L-T 0 0 30 20 30
L-T o 25 51 31 40
L-T o 25 63 47 50
L-T 0 50 102 62 98
L-T o 50 75 56 70

* - not reported



Marine ~ ~ Stutua Togns Dat ank

Material A588 GrA Page 9300.9

Descrlption
Material Code ............... 012.005.02BSI Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................. KONKUL- 1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0II I l I I 300.0

30.0 225.0

- wJO.O _ 150.0

0

1'.0 0 75.0
0o

0 0o o

0
0

0,.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperat degC

w- 'laOri



Material A588 GrA Page 9300.10

Delsulptlon
Material Code ................ 012-005.09BS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type .................. Actual
Composition Position ..................... * Lot ID .................................
Reference ................ KONKUL-I

I Composition See Page 9300.1
[Fabrilcaton History See Pane 9300.1
Weld
Weld Code .................. 012.005.09BS2 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
F'dler Specification ................ E72-EW-W Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................ * Voltage ................................ *
Amperage ............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJfm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type .............................. Flux Name .............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Meaurments
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ....................... * Standard Method .........................
Standard Year .......... ................ *Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 0 10 9 15
L-T 0 0 12 13 15
L-T o 25 11 11 15
L-T o 25 15 15 25
L-T o 50 11 15 20
L-T o 50 15 18 25
L-T o 75 12 20 35
L-T 0 75 22 28 40
L-T o 100 23 31 45
L-T o 100 26 37 60
L-T o 100 28 33 65
L-T o 125 24 33 60
L-T o 1-25 38 48 85
L-T o 150 40 46 100
L-T o 150 41 46 100



Material A588 GrA Page 9300.11

D"crlptlon
Material Code ................ 012.005.09BS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *

Type ......................... W elded Joint Form ............................... Plate
Thickness .................. ....... I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0I I I I I 300.0

300.0 225.0

200.0 150.0I
100.0 75.0

I~ a°
o9o

0.0 08800.0
II I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 GrA Page 9300.12

Desrption
Material Code ................ 012.005.02BS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Tbickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-I
Composition See Pare 9300.1

IFabrication History See Page 9300.1
Weld
Weld Code .................. 012.005.02BS2 Weld Type .......................... SAW
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
IntepU s Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................ * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 KJ m
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................... 5 hr
Flux Type ................................ FluxName........................
Weld Composition Reported? ............. No
Proery Measurements
Test Type .............. . Charpy V Impact Position ......................... 3/4T
Specimen Type ------------------------ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ............. ...........

1 Standard Year ........................... *
Orien Test Tenp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -50 35 30 60

L-T o .50 5 4 5
L-T -.50 6 5 5
L-T o -25 20 14 15
L-T o -25 25 18 20
L-T o 0 20 24 20
L-T o 0 40 27 40
L-T o 0 64 51 85
L-T o 0 80 60 98
L-T o 25 28 22 30
L-T o 25 55 46 75
L-T o 25 60 40 60
L-T o 25 63 48 45
L-T o 50 44 36 40
L-T o 50 85 61 75



Material A588 GrA Page 9300.13
Descrptlon
Material Code ................ 012.005.02BS2 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *

Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Refere ce ..... .......... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I - 300.0

300.0 225.0

I 00.0 150.0

100.0 0 75.0

800

0.0 a 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

a 0-rmm-



M rn Sta

Material A588 GrA Page 9300.14

Description
Material Code ................ 012.005.09BS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ......................... ..... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................ *
Refee .................... KONKUL-1

I Composition See Page 9300.1
Fabrication History See Page 9300.1
Weld
Weld Code .................. 012.005.09BS3 Weld Type .......................... SAW
Base Metal Thickness ................. I in Welding Position ........................ IG
Preheat Tenaure ............... 50 degF Metal Gap ......................... 5/16 in
Intearpss Temperature .............. 350 degF Passes ................................. 9
FillerSpecification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content ................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage....................... *
Amperage ............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 K /in
Joint Prepration .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. llmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Tune ................... I hr
Flux Type .............................. * Flux Nam .............................. *
Weld Comoition Reported? ....... No

Teat Type .................. Charpy V Impact Position ......................... 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ..................
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T 0 -25 6 9 10
L-T 0 -25 7 7 10
L-T o 0 6 8 15
L-T o 0 9 10 15
L-T o 25 10 12 25
L-T o 25 20 18 20
L-T o 50 16 20 45
L-T 0 50 16 22 35
L-T o 75 18 28 60
L-T 0 75 22 35 40
L-T 1 100 29 35 85
L-To 100 32 41 90
L-To 125 20 30 80
L-T 0 125 30 44 100



Material A588 GrA Page 9300.15

Desrlpflon
Material Code ................ 012.005.09BS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ..................... KONKUL-I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

o o
0 O 8 0

0.0 080 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A588 GrA Page 9300.16

Description
Material Code ................ 012.005.02BS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ......................... W elded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... KONKUL-1

[ Composition See Pase 9300.1
Fabrication History See Pase 9300.1
Weld
Weld Code .................. 012.005.02BS3 Weld Type .......................... SAW
Base Metal Thickness ................... 1 in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap ......................... 5/16 in
Interpss Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content .................... * Fifler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
Amperage .............................. * Polarity ................................ *
Travel Speed ....... .................... * Heat Input/Pass .................... 34 KJfm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 1 hr
Flux Type .............................. Flux Name ..............................
Weld Comosition Repoted ............ No'
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method .........................

I Standard Y ear ............... ... ........ *
Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
L-T 0 -75 13 10 15
L-T o -25 16 9 10
L-T o 0 20 13 15
L-T o 0 45 32 25
L-T o 0 54 35 35
L-T o 0 65 45 30
L-T o, 25 128 75 85
L-T o 25 20 16 35
L-T o 25 83 60 50
L-T o 25 85 63 55
L-T o 25 93 64 50
L-T o 50 71 59 70
L-T o 50 88 62 90



Material A588 GrA Page 9300.17

Decription
Material Code ................ 012.005.02BS3 Material Name ................... A588 GrA
UNS ................................... * Other Designation ........................ *
Type ........................- W-led Joint Form ............................... Plate
Thickne ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................... KONKUL-1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

w 200.0 150.0

0

00
100.0 0 0o5.

075.0
0

0

800
0.0 c.0

I I II, I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not repwted



Marinr,. Stutua Togns aaBn

Material A588 GrA Page 9300.18

Description
Material Code ............... 012.005.09BS4 Material Name ................... A589 GrA
UNS ...... ............................ * Other Designation ........................ *
Type ....................... Welded Joint Form ............................... Plate
Thickness ................. ........... I in Composition Type ................... Actual
Composition Position ...... .............. * LotD .................................

Reference ..................... KONKUL-1
: Composition See Page 9300.1
Fabrication History See Page 9300.1
Weld
Weld Code ................. 012.005.09BS4 Weld Type .......................... SAW
Base Metal Thickness ................... I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperature .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W . Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ................................ *
,Unperage .............................. * Polarity ................................ *

Travel Speed ........................... * Heat Input/Pass .................... 34 KJ/in
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............ lmm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 5 hr
Flux Type ........ ................... * Flux Name ..............................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measursments
Test Type .................. Charpy V Impact Position ............................. 3/4T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split?.  . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .........................
Standard Year ................ *

Oren Test Temp CVN Energy Lat Expans Shear
degF ft-lb inils %

L-T o -N - 5 11 15

L-T o -25 7 12 15
L-T o -25 7 15 10
L-T o 0 7 12 20
L-T o 0 8 10 20
L-T o 25 16 25 50
L-T o 25 19 21 50
L-T o 50 18 27 40
L-T o 50 21 31 70
L-T o 75 20 32 75
L-T o 75 27 40 80
L-T o 75 29 34 80
L-T o 100 25 41 100
L-To 100 30 44 90
L-To 100 30 45 85

•-no trepo



Main Stutua Toghes Dat Bank

Material A588 GrA Page 9300.19

Description
Material Code ................ 012.005.09BS4 Material Name .................. A588 GrA
UNS................................ * Other Designation...................... *

Type......................---Welded Joint Form ............................ Plate
Thickness 1.............. in Composition Type.................. Actutal
Composition Position........... * Lot ID .............................
Reference. . . .-............. KONKUL-l

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
400. I Ift-lb

40. r- 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0 8
0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not ftpwtad



Main Stutua I oufies a a

Material A588 GrA Page 9300.20

Decription
Material Code ............... 012.005.02BS4 Material Name ................. A588 GrA
UNS ................................... * Other Designation ........................ *
Type ........................ Welded Joint Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * , Lot ID .................................
Reference ..................... KONKUL-1

[Composition See Page 9300.1
1Fabrication History See Page 9300.1
Weld
Weld Code ................. 012.005.02BS4 Weld Type .......................... SAW
Base Metal Thickness ................. I in Welding Position ........................ IG
Preheat Temperature ................ 50 degF Metal Gap .......................... 5/16 in
Interpass Temperatwre .............. 350 degF Passes ................................. 9
Filler Specification ............... E72-EW-W Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ......................... *
Shielding Gas ........................... * Voltage ...... .................. *
Amperage .............................. * Polarity ................................ *
Travel Speed ............................ * Heat Input/Pass .................... 34 K/m
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusioa line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1200 degF Post-Weld Heat Time ................... 5 hr
Flux Type ................................ FluxName........................
Weld Comosition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 34T
Specimen Type ........................ Full Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ....................
Standard Year ....... .. .......... *

Orin Test Tewp CVN Energy Lat FExpans Shear

degF ft-lb mils
L-T s7 4 4 5
L-T 0 -75 7 5 5
L-T -_50 10 14 15
L-T -.50 9 9 10
L-T o -25 18 19 25
L-To -25 28 22 25
L-T 0 -25 40 28 30
L-T o 0. 30 23 35
L-T o 0 69 50 30
L-T o 0 76 46 75
L-T 0 25 102 70 65
L-T o 25 64 50 60
L-T 0 25 79 59 75
L-T 0 50 77 56 80
L-T 0 50 85 59 100

• -notra



Material A588 GrA Page 9300.21

Derlpton
Material Code ................ 012.005.02BS4 Material Name ................... A588 GrA
UNS ................................... • Odter Designation ........................ *
Type...................... Weld Joint Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...... L.............K l -I

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

w 20o.0 150.0

0

0
100.0 0 0 0 75.0

0

0

0 0
0

0.0 80 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Taepature degC

•-LO t-



Material A71 0 Page 9400.1

Description
Material Code ................. 002.001.01AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ........................... Plate
Thickness .......................... 5/16 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 57221
Reference .......................... *

Composition
C ................................. 0.04 % M n ............................... 0.50 %
P ................................. 0.01 % S ................................. 0.01 %
Si ................................ 0.28 % Cr ................................ 0.73 %
Ni ................................ 0.91% M O ............................... 0.20 %
V .......................................................... 1.24 %
Cb ................ ......... 0.03% Ti .............................. •
B .............................................................. •

N ..................................... • Other Components ....arication Hf soiry

Heat Treatment ........................ Q,K Producer......................
Year Produced ........................... Addl Info ........................... None
Source ................................. * M elting Practice ......................... •
Ingot Position ........................... * Killing Process ....................... *

Process Temperature ...................... * Process Time ....................... *

Roiling Conditions ....................... * Final Processing ...... .................. K
Final Temperature ............... 1100 degF Final Time ........................ *

Cold Work Strain ........................ * Aging Temperature ....................... a

Axini Time ................. * Location *

Property Measurements
Test Type .......................... Tensile Position ..........................
Specimen Type .......................... * Specimen Thickness .................. 5/16 in
Gage Length .......................... S in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile Modulus ......................... * Standard Method......................
Standard Year ................... *

[ Orient Test mp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

T Room 101 90.5 * 18 *



Marin Stutua Togs s Daa an

Material A71 0 Page 9400.2

Deroiption
Material Code ................ 002.001.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 5/16 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57221
Reference ........................... *
I Composition See Page 9400.1
I Fabrlcatlon History See Page 9400.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ......................... 2/3 Shear Fracture ........................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ................ .. *

Standard Method .... .. ..... * Standard Year ....... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -50 75 77
L-T o -50 76 81
L-T o -50 82 83
T-L A -50 23 32
T-L A -50 24 32
T-L - -50 25 35

am -o epand



Material A71 0 Page 9400.3

Desaipulon
Materal Code ................. 002.001.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 5/16 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 57221
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI ' I I I I I 300.0

400.0

300.0 225.0

2oo. o150.0

0.0 0.0
II I I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

am- O rqpowd



Material A710 Page 9500.1
Description
Material Code ............... 002.001.01B] Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................ Plate
Thickness ........................ 3/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 57221
Reference ...............................
com!Posliton
C ................................ 0.04 % M n ............................... 0.50 %
P ................................. 0.01 % S ................................. 0.01 %
Si .. ........................ .... 0.28 % Cr ................................ 0.73 %
N i ................................ 0.91% M o ............................... 0.20 %
V ..... ............................. * C u ................ ............... 1.24 %
Cb ................................ 0.03 % Ti ..................................... *
B ........ ............................ * A l ..................................... *
N ............ Other Components ................
Fabrication History
Heat Treatment ........................ Q K Producer ............... ...............
Year Produced ........................... * Addl Info ................. .......... None
Source ................................. M elting Practice .........................
Ingot Position ........................... Killing Process ................. ........
Process Temperature ...................... Process Time ............................
Rolling Conditions ....................... Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *

Cold Work Strain ........................ * Aging Temperature ....................... *
A ini Time ................ * Location ................................ *
Property Measurements

Test Type .......................... Tensile Position ................................ *

Specimen Type .......................... * Specimen Thickness ................... 3/8 in
Gage Length .......................... 2 in Loading Rate ............................ *

Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile Modulus ......................... * Standard Method . . . . . . . . . . . .. *
Standard Year ........................... *

Orient Elongation RA

TRoom 74.5 70.1 *28*



Material A710 Page 9500.2
Description
Material Code ................. 002.001.01BI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form .............................. Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57221
Reference ............................... *

I Composition See Pae 9500.1
1Fabrication History See Page 9500.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method .............. Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -50 194 78
L-T 0 -50 198 85
L-T 0 -50 200 90

am- IIpmr d



Marine Stutua Togns Data Ban

Material A71 0 Page 9500.3

Description
Material Code ... ............. 002.OO1.O1B1 Material Name..................... A710
UNS................................ * Other Designation .................. Class 2
Type ...................... Wrought Metal Form ............................ Plate
Thickness......................... 3/8 in Composition Type .................. Actual
Composition Position .................... * Lot ID .......................... 57221
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

W200.0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-"=Mu-



Material A71 0 Page 9500.4

Description
Material Code ................. 002.001.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ........................... Plate
Thickness ............................. 4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57221
Reference ........................... *

I Composition See Page 9500.1
Fabrication History
Heat Treatment ........................ Q,K Producer .........................
Year Produced ........................... * Addl Info ........................... None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature * Process Time....................... *
Roiling Conditions ....................... * Final Processing ......................... K
Final Temperature .............. . 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time .................. * Location ..........................
Property Measurements
Test Type .......................... Tensile Position ..........................
Specimen Type .......................... * Specimen Thickness .................... 4 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile Modulus ........................ * Standard Method......................*
S nda ear ........................... *

OrieTTest Temp TTYP Elongation RA

Room 79.7 1.9 30



Material A710 Page 9500.5
Description
Material Code ................. 002.001.01B2 Material Name ....................... A710
UNS ....................... ........... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ 4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57221
Reference . .................. *

I Composition See PaRe 9500.1
Fabrication History See Page 9500.4
Property Measurements
Test Type ......... ........ Charpy V Impact Position ................................ *
Specimen Type ......................... 3/4 Shear Fracture ........................... *

Did Specimen Fracture? . . . . . . . . . . . . Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . . *
Standard Method ......................... * Standard Year ........

Otien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -50 135 92
L-T 0 -50 140 94
L-T o -50 144 96

* -uc t~ts



Material A710 Page 9500.6

Description
Material Code ................. 002.001.01B2 Material Name ....................... A710
UNS .......... .............. ......... * Other Designation ................... Class 2
Type ....................... W rought M etal Form .................. ............ Plate
Thickness ............................. 4 in Composition Type ................... Actu~l
Composition Position ..................... Lot ID ............................. 57221
Reference .......... ............

-300.0 .- 180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 T- T I I I 1 300.0
400.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
I II I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperhxre degC



Material A71 0 Page 9600.1

Description
Material Code ................. 002.002.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Wrought Metal Form ........................... Plate
Thickness ....................... 516 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47574
Reference ....... *

Composition
C ................................. 0.04% M n ............................... 0.60 %
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.35% Cr ................................ 0.73%
Ni ................................ 0.97 % M o ............................... 0.18 %
V ..................................... * C u ................................ 1.18 %
Cb ............................. 0.038% Ti ..................................... *

B ......................................Al ............................... *
N ................. * Other Components ..... None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... Process Time ............................ *
Rolling Conditions ....................... Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time ..............................
Cold Work Strain ........................ * Aging Temperature .......................
Aging Time ............................. * Location ... " ............................. d*

Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness ................ 5/16 in
Gage Length .......................... 8 in Loading Rate ............................ *
Tensile Svength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ...................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

T Room 104.6 1 96-.0 19 1

- not reported



Material A710 Page 9600.2
Description
Material Code ................. 002.002.O1AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type .................... Wrought Metal Form .............................. Plate
Thickness .......................... 5/16 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47574
Reference ............................... *

[ Composition See Page 9600.1
Fabrication History See Page 9600.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *

Specimen Type ......................... 2/3 Shear Fracture ........................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *

Standard Method ......................... * Standard Year ............................
Oiien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T o -50 4T 70
L-T 0 .50 53 74
L-T 0 .50 61 87
T-L A .50 25 44
T-L A .50 26 46

1 T-L - -50 27 47

e-w reponw



Material A71 0 Page 9600.3

Descflptlon
Material Code ................. 002.002.01A! Material Name ....................... A710
UNS ................................... * Other Designaion ................... Class 1
Type ....................... Wrought Metal Form ............................... Plate
Thickness .......................... 5/16 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ....... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I I I I 300.0

300.0 225.0

2 00.0 150.0

100.0 75.0
0

8

0.0 0.0
I I ,I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•-not rep-d



Material A710 Page 9600.4

Description
Material Code ................. 002.002.01A2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... .Wrought Metal Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ................................ *

[ Composition See Page 9600.1
[Fabrication History See Page 9600.1
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness .................. 1/2 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp TYP Elongation RAdegFksi Ysi ksi%%

T Room 104.7 89.4 46 60

-notr spot



Material A710 Page 9600.5
Description
Material Code ................. 002.002.01A2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class I
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47574
Reference .....................*

I Composition See Page 9600.1
IFabrication History See Page 9600.1
Property Measurements
Test Type ................. Charpy V Impact Position ................................ *

Shear Fracture ........................... Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... Standard Method .........................
Standard Year ...........................

Spec Type Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

3/4 L-T 0 -55 25
3/4 L-T 0 -55 39 37
3/4 L-T 0 -55 40 39
3/4 T-L A -55 19 17
3/4 T-L A -55 21 19
3/4 T-LA -55 24 20

Full T-L A -50 32 15
Full T-L A -50 36 16

w-notrep



Material A71 0 Page 9600.6

Description
Material Code ................. 002.002.01A2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Wrought MeLal Form ............................... Plate,
Thickness .......................... 112 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Refernc .............. .... ............. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0>
100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperatu degC

•.aor cId



Material A710 Page 9600.7
Descrlption
Material Code ................. 002.002.01A2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ............................... *

I Compositiorn See Page 9600.1
Fabrication History See Pae 9600.1
Property Measurements
Test Type .......................... Tensile Position ................................ *

Specimen Type .......................... * Specimen Thickness ................... 1/2 in
Gage Length .......................... I in Loading Rate ............................ *
Tensile Strength Offset ..................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *

I Standard Year ........................... *

Orient Test Temp UTS T TY TYP Elongation RA
degF I ksi ksi ksi % I %

Room 101.5 86.4 ]29 68

• -no'-



Marine. Stutua 0ogn~s Dat Bank

Material A71 0 Page 9700.1
Description
Material Code ................. 002.002.01BI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ........ ................... *

Compositon
C ................................. 0.04% M n ............................... 0.60 %
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.35% Cr ................................ 0.73%
Ni ................................ 0.97% M o ............................... 0.18%
V ................................. ..... Cu ........................... 1.18%
Cb ............................... 0.038 % T ..................................... *
B ..................................... * A l ..................................... *
N ..................................... * Other Components ........................ *
Fabrication History
Heat Treatment ..................... Q.K Producer ............................... *
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *

Process Temperature ....................... Process Tune ............................ *
Rolling Conditions ........................ * Final Processing ......................... K
Final Tmperature ............... 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *

Agini Time ............................. * Location ................................ *
W65" Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness ................... 3/ in
Gage Length .......................... 2in Loading Rate ............................ *

Tensile Strength Offset .................... * Uniform Elongation ................... *
Tensile Modulus ......................... * Standard Method ...................... *
Standard Year ........................... *

OeTest TYS TYP Elon RA
degF ksi ksi ksi % %

T Room 78.7 75.6 *3

no Ivqa.,



Material A710 Page 9700.2
Description
Material Code ................. 002.002.01Bi Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Referenc ........... ............... *

[ Composition See Page 9700.1
IFabrication History See Page 9700.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ...................... *
Standard Method ............. * Standard Year ...........................

Often Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T o -50 128 88
L-T 0 -50 206 93
L-T 0 _50 212 95



Marin Stutua Togns Dat Bank

Material A71 0 Page 9700.3

Decription
Material Code ................ 002.002.01 BI Material Name..................... A710
tINS.................................... Other Designation .................. Class 2
Type.....................--Wrought Metal Form ............................ Plate,
Thickness......................... 3,1 in Composition Type .................. Actual
Composition Position .................... * Lot ID .......................... 47574
Reference... .. ................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 - 300.0

300.0 225.0
0
0

200.0 150.0

0

100.0 *75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Teat Temperature degC



Main Stutua Toghes Dat an

Material A71 0 Page 9700.4

Description
Material Code ................ 002.002.01B2 Material Name..................... A710
UNS................................ * Ote Designation..................... Class 2
Type.....................--Wrought Metal Form ............................ Plate
Thicknessa........................ 1/2 in Composition Type .................. Actual
Composition Position .................... * Lot ID .......................... 47574
Reference....... ................

I ComoosItlon Se ae 900. 1
FAriXcation History
Heat Treatment......................QK Producer ...........................
Year Produced............................ Addi Info......................... None

souce ........................ * Melting Practice ......................
Ingot' Pbsition......................... * Killing Process........................ *

Process Temperature.................... * Process Tume.........................*
Rolling Conditions......................... Final Processing....................... K
Final Temperature ........ 1100 degF Final Time .......................... *

Col Wok Sain.................. Aging Temperature ....................
IAging Time .. . . . .. . . . Location . . . . . . . . . . . . . . . .
Piroerty Measurements
Test Type........................ Tensile Position ..........................
Specimen Type............................ Specimen Thickness .................. 112 in
Gage Length........................ 2in Loading Rate.......................
Tensile Stregth Offset...................... Uniform Elongation ....................
Tensile Modulus ............ * Standard Method......................
Standard Year ........

oret Test Temp U S ~ IEogto
T oom 1 0 47427



Marine Stutua Togs s Dat Bank

Material A710 Page 9700.5
Description
Material Code ................. 002.002.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 1/2 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47574
Reference ................... *

[ Composition See Page 9700.1
[Fabrication History See Page 9700.4
Property Measurements
Test Type .................. Charpy V Impact Position ............................. l/2T
Specimen Type ...................... 3/4 Shear Fracture ......................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . .

Standard Method ......................... Standard Year .............................
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T 0 -55 110 . 3
L-T 0 -55 111 88
L-T 0 -55 120 96
T-LA -55 73 66
T-LA -55 76 66
T-LA -55 92 82

oit"=



Material A71 0 Page 9700.6
Description
Mataal Code ................. 002.002.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ..................... ......... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference. . ..................... *

-300.0 -180.3 -60.0 60.0 180.0 300.0 degF

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

0

A

100.0 a 75.0

0.0 0.0
, I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A71 0 Page 9700.7

Description
Material Code................ 002.002.09B2 Material Name..................... A710
UNS....................................Other Designation .................. Class 2
Type....................... Welded Joint Form ............................ Plate
Thickness.........................1I2 in Composition Type.................. Actual
Composition Position........................ Lot ID........................... 47574
1Reference........... ................ *

I Composition See Paite 9700.1
1 Fabrication History See Pa-ze 9700.4
Weld
Weld Code ................... 002.002.09B Weld Type....................... SMAW
Base Metal Thickness................ 1/2 in Welding Position..................... Flat
Preheat Temperature...............* ,50 degF Metal Gap ....................... 1/16 in
Interpass Temperature............. 350 degF Passes .............................. 6
Filler Specification............... E8018-C2 Filler Name ......................... *
Filler Carbon Content....................... Filler Metal Size................... 5132 in
Shielding Gas............................. Voltage ........................ 20 volts
Amperage...................... 190 amps Polarity ......................... DCRP
Travel Speed................. *"5inmmi Heat Input/Pass ................... 46KWin
Joint Preparation................. V Groove Number of Sides....................... I
Location wrt. Weld ............ 11mmnu in HAZ Location wrt Surface ...... Mid thickness not toot
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time ................. 0.5 hr
Flux Type............................... Flux Name ..........................
IWeld Composition Reported?.......No
Property Measurements
Test Type ................. Charpy V Impact Position........................... I2T
Specimen Type....................... 3/4 Shear Fracture........................*
Did Specimen Fracture?............ Assumed Did Specimen Split" ...................
Standard Method ...... ..... .. Standard Year . ........ ...

Ore Test Temp CVN Energ Lat Expans

_______ degF ft-lb mils
T-L 0 43-w -
T-L 0 -35 44 62
T-L 0 1 35 46 1 62



Material A710 Page 9700.8

Dewiption
Material Code ................ 002.002.09B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ......................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

40.0 300.0

300.0 225.0

z 200.0 150.0

100.0 75.0

S

0.0 0.0
II a I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

wt-aru-



Material A710 Page 9700.9

Description
Material Code ................. 002.002.02B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47574
Reference ............................... *

[ Composition See Page 9700.1
[Fabrication History See Page 9700A
Weld
Weld Code .................... 00.002.02B Weld Type ......................... SMAW
Base Metal Thickness ................. 1/2 in Welding Position ....................... Flat
Preheat Temperature ................ 50 degF Metal Gap .......................... 1/16 in
Interpass Temperature .............. 350 degF Passes ................................. 6
Filler Specification ................ E8018-C2 Filler Name ............................. *
Filer Carbon Content ...................... * Filer Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 20 volts
Amperage ...................... 190 amps Polarity ............................ DCRP
Travel Speed ...................... 5 in/min Heat Input/Pass .................... 46 K/m
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 1100 degF Post-Weld Heat Time .................. 0.5hr
Flux Type .............................. * Flux Name ..............................
Weld Conosition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 12T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ......................... * Standard Year ........................... *,

Onien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L 0 -35 69 83
T-L 0 -35 69 85
T-L o -35 72 68

*-no ret-n



Marine Stutua Togns D ataBn

Material A71 0 Page 9700.10

Desaripton
Material Code ................ 002.002.02112 Material Name ...................... A7 10
UNS................................ * Other Designation .................. Class 2
Type......................---Welded Joint Form....... ..................... Plate
Thickness ......................... 1/2 in Composition Type .................. Actual
Composition Position .................... * Lot ID .......................... 47574
Reference ............................ *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

I ft-lb
400.0 300.0

300.0 225.0

W 200 150.0

100.0 875.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-Iot-



Material A71 0 Page 9800.1
Description
Material Code ............... 002.002.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type.....................Wrought Metal Form ........................... Plate
Thickness ........................ 0.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ............................... *
Composition
C ................................. 0.04% M n ............................... 0.60 %
P ................................. 0.01% S ................................ 0.009%
Si ................................ 0.35% Cr ................................ 0.73%
Ni ................................ 0.97% M o ............................... 0.18%
V ..................................... * Cu ................................ 1.18 %
Cb ............................. 0.038% Ti ..................................... *
B ........... ............................ Ti.............................. *
B .N ...................................... * Other Components .................. None %

Fabrication History
Heat Treatment ..................... Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature .................... * Process Tune ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ................................ *
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness ................... 05 in
Gage Length ....................... 2 in Loading Rate ....................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ...................... *
Standard Year ........................... *

Orient Test Temp TYS' TYP Elongation RA
degF ksi ksi ksi % %

T Room 977 88.0 38 70

not orte



Material A71 0 Page 9800.2

escrptjon
Material Code ................. 002.002.01C] Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... Wrought Metal Form ............................... Plm
Thiackn ........................... 0.5 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47574
Reference ............................... *

( Compostion See Pane 9800.1 7
1Fabrication History See Page 9800.1
Propety Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ......................... 3/4 Shear Fracture ...........................
Did Specimen Fracture? ............. Assumed Did Specimen Split? ......................
Standard Method ............. Standard Year ...................

OiFen Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -80 110 W
L-T 0 -80 114 90
L-T 0 -80 116 91
T-LA -80 78 68
T-L -80 80 73
T-L A -80 83 78

..- not-



Material A710 Page 9800.3
Desaription
Material Code ................. 002.002.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ................... 0.5 in Composition Type ................. Actual
Composition Position ..................... * Lot ID ............................. 47574
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I 300.0

300.0 225.0

200.O 150.0

100.0 75.0

0.0 0.0
I I a I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

ntreoted



Material A710 Page 9900.1

Description
Material Code ............... 002.003.01AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class I
Type ..................... Wrought Metal Form ............................... Pate
Thickness ........................ 3/8 in Composition Type ................... Actual
Composition Position ..................... • Lot ID ............................. 48160
Reference ...................
Composition
C ................................. 0.04 % M n ............................... 0.60 %
P ................................. 0.01% S ................................ 0.007 %
Si ................................ 0.24 % Cr ................................ 0.80 %
Ni ................................ 0.90 % M o ............................... 0.18%
V ..................................... Cu......................... 1.16%
Cb ............................... 0.041% Ti ..................................... *
B .......................................... ................... *
N ............ . ............ * Other Components .................. None %
Fabcrlwtlon History
Heat Treatment ........................ QK Producer ...............................
Year Produced " * Addl Info ............................ None
Souce ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... • Process Tune ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ............... 1100 degF Final Time .............................. *
Cold Work Strain ......................... * Aging Temperature ................... *
Aging Time ............................ * Location ...................... *
Property Measurements
Test Type .......................... Tensile Position ..........................
Specimen Type........................... Specimen Thickess ................... 3/8 in
Gage Langth ....................... 2 in LoadingRate ................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method .................... *
Standard Year ...........................

Orient Test Temp TYS TYP Elongation RA
degF kbi ksi ksi %%

T Room 109.6 97.8 * 37

4- '-O/



Material A710 Page 9900.2

Descrlpton
Material Code ................. 002.003.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 48160
Refer ............................... * I

I Compostlor See Page 9900.1
1 Fabriention History See Page 9900.1
Property Masurements
Test Type .................. Charpy V Impact Position ............................. I2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ......................... * Standard Year ................ *

Oien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 - 77 78
L-T 0 -55 85 82
L-T 0 -55 85 84
T-L A -55 28 24
T-L A -55 30 32
T-L - -55 38 41

-t M -



Material A710 Page 9900.3

Description
Material Code ................. 002.003.0Al Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48160
Reference ....... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I 1 I 300.0

300.0 225.0

200.0 150.0

0

100.0 o 75.0

0.0 0.0
I i I I I I iI

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

am - e lllald



Material A710 Page 9900.4

Description
Material Code ................. 002.003.01A2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ...................... Lot ID ............................. 48160
Reference ...............................

I Composition See Page 9900.1
Fabrication History
Heat Treatment ..................... QK Producer ...............................
Year Produced ........................... Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... a Killing Process .......................... *
Process Temperature ...................... * Process Tune ............................ *
Rolling Conditions ....................... Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. a

Cold Work Strain ........................ * Aging Tempezature ....................
Aiing Time ......................... * Location ..... ..................... I
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness ................... 5/8 in
Gage Length ....................... 2 in Loading Rate ............................
Tensile Strength Offset .................... * Uniform Elongation .......................
Tensile Modulus ......................... * Standard Method ........................
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF Isi isi ksi % %

T Room 93?,8.2 *31 68



Main Stutua Togns Dat Bank

Material A71 V' Page 9900.5

Desciption
Mtaterial Code ................ 002.003.01A2 Material Name..................... A7 10
UNS................................ * Other Designation .................. Class 1
Type ...................... Wrought Metal Form ............................ plate
Thickness......................... 5/8 in Composition Type .................. Actul
Composition Position .................... * Lot ID.)......................... 48160
Referene...........................

[ Compositio See Paize 90.1
[ Fabrication History See Page 9900.4
Property Measurements[Test Type ................. Charpy V Impact Position .......................... lt2T
Specimen Type....................... 3/4 Shear Fracture........................*
Did Specimen Fmacture?............ Assumed Did Specimen Split?'................... 0

Standard Method ............. - SzandardYYYYYYYYYYYYYYYYYYYYYYYYY
Ore Test Temp CVN Energ Lat Expmns
_______ degF ft-lb Ids
L-T 0 -5 50 44
L-T 0 -55 55 59
L.TO -55 84 84
T.L A -55 30 27
T.L A -55 35 37
T-L & -55 1 39 1 41 1



Material A710 Page 9900.6

Desciption
Material Code ................. 002.003.01A2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class I
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48160
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

. ------ T ft-lb400.0 I I II ' I I _ 300.0

300.0 225.0

200.0 150.0

100.0 0 75.0

8
A

0.0 0.0
I I I I I ,I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• ot v



Material A710 Page 9900.7

Description
Material Code -------------- 002.003.09A 1 Material Name ...................... A710
UNS ................................... * Other Designation ................... Class 1
Type ------------------------- W elded Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................ 48160
Reference .... ...................... *

[ Composition See Page 9900.1
Fabrication History
Heat Treatment ........................ Q,K Producer ......................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time .......................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time ........................ *
Cold Work Strain ........................ * Aging Temperature .......................
Aing Time ............................. * Location .....................
Weld
Weld Code ................... 002.003.09A Weld Type .................... SMAW/SAW
Base Metal Thickness ................. 3/8 in Welding Position ....................... Flat
Preheat Temperature .............. None degF Metal Gap .......................... 3/32 in
Interpass Temperature .............. 400 degF Passes ............................. 3
Filler Specification ................ E11018-M Filler Name .................... Armco W25
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ............................ Voltage ........................... 23 volts
Amperage ........................ 300 amps Polarity ............................ DCRP
Travel Speed ..................... 21 in/mnn Heat Input/Pass .................... 26 KJ/in
Joint Preparation .................. V Groove Number of Sides ...................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp, ..................... * Post-Weld Heat Time ................. *
Flux Type .............................. * Flux Name ..................... Linde7O9-5
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ......................... 3/4 Shear Fracture......................
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . .

Standard Method ......................... * Standard Year .......
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L o -60 18 16
T-L o -60 20 17
T-L o -60 33 29

-not r



Material A71 0 Page 9900.8

Description
Material Code ................. 002.003.09A1 Material Name ....................... A710
UNS ................... ............... * Other Designation ................... Class I
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48160
Reference .................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0

0.0 0.0
I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

no - repoed



Material A710 Page 9900.9
Description
Material Code ................. 002.003.02A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ....................... ..... 48160
Reference .................... *

I Composition See Page 9900.1
[Fabrication History See Page 9900.7
Weld
Weld Code .................... 002.003.02A Weld Type .................... SMAW/SAW
Base Metal Thickness ................. 3/8 in Welding Position ...................... .Flat
Preheat Temperature .............. None degF Metal Gap .......................... 3/32 in
Interpass Temperature .............. 400 degF Passes ................................. 3
Filler Specification ................ E11018-M Filler Name .................... Armco W25
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 23 volts
Amperage ........................ 300 amps Polarity ............................ DCRP
Travel Speed ..................... 21 in/min Heat Input/Pass .................... 26 KJfm
Joint Preparation .................. V Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ..................... Linde7O9-5
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *

I Standard Method .... . .... . * Standard Year ........................... *
Orten Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L 0 - 30 31
T-L o -60 36 37
T-L 0o_ -60 _ _46 45

• - not repImd



Marine ~ ~ Stutua Togns Dat Bank

Material A71 0 Page 9900.10
Description
Material Code ................. 002.003.02Al Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... • Lot ID ............................. 48160
Reference ............................. •

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

2-0.0 150.0

100.0 75.0

0

0
0

0.0 0.0
0. I , i , I I I I 00

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S- n t-



Material A710 Page 10000.1
Description
Material Code ................. 002.003.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 48160
Reference ............................... *
Composition
C ................................. 0.04 % M n ........ ...................... 0.60 %
P ................................. 0.01 % S ................................ 0.007 %
Si ................................ 0.24 % Cr ................................ 0.80 %
N i ................................ 0.90 % M o ............................... 0.18 %
V ............................. *........ * C u ................................ 1.16 %
Cb ............................. 0.04 1% Ti ................... ................. *

B .....................................Al ............................... *
N ..................................... Other Components ......... None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Roiling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ................................ *
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness ................... 5/8 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

T Room 88.7 75.3 * 38 69

• - not reported



Material A710 Page 10000.2

Description
Material Code ................. 002.003.01BI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ...................... Wrought Metal Form ............................... Plate
Thickness ............ ........ 58 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48160
Reference ............................... *

I Composition See Page 10000.1
I Fabrication History See Page 10000.1
Property Measurements
Test Type .................. Charp:, V Impact Position ................................
Shear Fracture ........................... * Did Specimen Split? ......................
Stndard Method ......................... * Standard Year ...........................

Spec Type Orien Test Temp CVN Energy Lat Expans Fracture?
degF ft-lb mils

Full L-T 0 -150 48 30 Assumed
Full L-T 0 -150 88 59 Assumed
Full L-T 0 -125 145 86 Assumed
Full L-T 0 -100 124 74 Assumed
Full L-T 0 -100 131 79 Assumed
Full L-T 0 -100 142 * Assumed
3/4 L-T 0 -55 138 92 Assumed
3/4 L-T 0 -55 140 96 Assumed
3/4 L-T 0 -55 142 99 Assumed
Full L-T 0 -50 150 76 Assumed
Full L-T 0 -50 158 80 Assumed
Full L-T -.50 206 92 Assumed
Full L-T 0 0 204 90 Assumed
Full L-T o 0 208 86 Assumed
Full L-T o 0 208 86 Assi.,ned
Full L-T 0 75 190 93 Assumed
Full L-T 0 75 212 86 Assumed
Full L-T o 75 240 No
Full T-L A -150 8 2 Assumed
Full T-L A -150 8 2 Assumed
Full T-L a -125 61 40 Assumed
Full T-L & -100 70 44 Assumed
Full T-L A -100 88 56 Assumed
Full T-L " -100 93 57 Assumed
3/4 T-L A -55 80 76 Assumed
3/4 T-L A -55 82 78 Assumed
3/4 T-L A -55 84 79 Assumed
Full T-L A -50 120 70 Assumed
Full T-L A .50 123 70 Assumed
Full T-L A -50 129 80 Assumed
Full T-L A 0 132 82 Assumed
Full T-L A 0 150 85 Assumed
Full T-L A 0 154 88 Assumed
Full T-L A 75 147 84 Assumed
Full T-L A 75 148 84 Assumed

(continued)
- not repfw



Material A71 0 Page 10000.3

(continued)

Spec Type Orien Test Temp CVN Eeg aExns Fracture?

Full T-L 75 1 1C87 Assumed

-not reponsd



Material A71 0 Page 10000.4

Description
Material Code ................. 002.003.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................... ........ 48160
Reference ....... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I300.0

0

300.0 225.0
0 8 0

0

0

' 200.0 0 0 150.0
> °° 0

Ao A

100.0 75.0
A

A

o

0.0 £ 0.0
I II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•-not reted



Material A710 Page 10000.5
Description
Material Code ................. 002.003.0151 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48160
Reference ...... *

I ComDositon See Pave 10000.1
IFabrication History See PaRe 10000.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position ................................ *
Specimen Type ........................ P-3 Filler Alloy ............................. *
Passes ................................. * O rientation .............................. *
Standard M ethod ......................... * Standard Year ........................... *

Test Temp Break? NDTT
degF
-120 Yes Yes
-110 No No

• - not reqwortd



Material A71 0 Page 10100.1
Descripti
Material Code ................. 002.003.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................ 5/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 48160
Reference ........ ................... *

Composition
C ................................. 0.04% M n ............................... 0.60 %
P ................................. 0.01% S ................................ 0.007%
Si ................................ 0.24 % Cr ................................ 0.80 %
Ni ................................ 0.90% M o ............................... 0.18%
V ................................. ..... Cu ........................... 1.16%
Cb ............................ 0.041% Ti ............................... *
B ..................................... Al.............................. *
N ......................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ QK Producer ............................... *

Year Produced ........................... * Add Info ............................ None
Soure ................................. * Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ........................ * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............. ............ * Location ................................ *
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness ................... 5/8 in
Gage Length .......................... 2 in Loading Rate........ *

Tensile Strength Offset .................... * Tensile Yield Point ....................... *
Uniform Elongation ....................... * Tensile Modulus ......................... *
Standard Method ......................... * Standard Year ........................... *

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

T - Room 90.2 79. 76
T Room 90.8 79.8 24 75

-n oted



Material A710 Page 10100.2

Description
Material Code .............. 002.003.01C1 Material Name ....................... A710
UNS .. ........................ * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48160

1 Reference ............................... *

I Composition See Page 10100.1
I Fabrication History See Page 10100.1
Property Measurements
Test Type ................. Charpy V Impact Position .......................... *
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . . *
Standard Method .............. * Standard Year ........................... *

Onten Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -200 3 1
L-T 0 -200 9 3
L-T 0 -180 114 72
L-T 0 -180 50 32
L-T o -160 57 34
L-T 0 -160 71 43
L-T o -130 106 68
L-T 0 -130 142 88
L-T 0 -100 113 63
L-T 0 -80 157 91
L-T 0 -80 157 91
L-T 0 -80 193 95
L-T 0 -80 193 95
L-T o -50 183 94
L-T 0 -50 186 103
L-T 0 75 178 93
L-T o 75 204 92
T-L a -200 6 1
T-L A -200 7 2
T-L A -180 12 6
T-L A -180 20 10
ToL£ -160 10 3
T-LA -160 43 24
T-L£ -130 59 40
T-L£ -130 94 58
T-L A-100 111 66
T-L ' -100 115 71
T-L£ -100 90 68
T-L A -100 >120
T-L A -80 114 73
T-L A -80 114 73
T-L A -80 134 74
T-LA -80 134 74
T-L A -50 149 80

(continued)
* - not repoited



Material A71 0 Page 10100.3

(continued)
Orien Test Temp CVN Energy Lat Expans

degF fl-lb MRlS
T-LA -50 1 164 92
T-L A 75 153 90
T-L A 75 155 94

.not-e



Material A71 0 Page 10100.4

Description
Material Codle................ 002.003.OICI Material Name..................... A710
UNS.................................... Other Designation .................. Class 3
Type.....................--Wrought Metal Form ............................ Plate

Tikness ...................... ... 5/8 in Composition Type.................. Actual
Composition Position....................... Lot ID .......................... 48160
Reference.......... ... .............. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I I I I300.0
400.0

300.0 225.0

0

0

-' 8
00

2W.0 150.

0 5.
A

0 0A

100.0 0 A5.

75.

0.0 80.0
F

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

fot reatwwd



Material A71 0 Page 10100.5

Description
Material Code ................. 002.003.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ........................... Plate
Thickness ........................... 5/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 48160
Reference ................... ...... *

I Composition See Page 10100.1
Fabrication History See Page 10100.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position ................................ *
Specimen Type ........................ P-3 Filler Alloy ............................. *
Passes ................................. O rientation .............................. *
Standard M ethod ........ . . . . . ...... * Standard Year .......... . . . . . . . .

Test Temp Break? NDTT

degF
-140 Yes Yes
-130 No No



Material A71 0 Page 10200.1

Description
Material Code ................. 002.004.01AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 41509
Reference . ....................... *
C...pos5t0on
C ...................... .......... 0.05% M n ............................... 0.54 %
P ..Si ............................ 0.02% Cr ........................... 0.009%Si ................................ 0.32 % Cr ................................ 0.72 %

Ni ................................ 0.93 % M o ............................... 0.19 %
V ..................................... * C u ................................ 1.20 %Cb ............................. 0.042 % Ti ..................................... *
B ...................... .............. Ti.............................. *
N ....................................................... N

Fabrication History
Heat Treatment . Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *

Cold Work Strain ........................ Aging Temperature .......................
Aging Time ........... ......... Location ................... *
Property Masurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness ................... 3/8 in
Gage Length .......................... 2 in Loading Rate ............................
Tensile Strength Offset .................... * Uniform Elongation .......................
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year .............. ............ *

Orient Test Temp UTS TYS TYP Elongation RA
degF iksi ksi ksi % %

T Room 105 92.2 * 29 *

•-notiv



Material A710 Page 10200.2

Description
Material Code ................. 002.004.01AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... W rought Metal Form ..................... ......... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............ ................ 41509
Reference ........................... *

I Composition See Page 10200.1
[Fabrication History See Page 10200.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ................... *
Standard Method ......................... * Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L 0 -50 46 42
T-L 0 -50 50 48



Material A710 Page 10200.3

Description
Material Code ................. 002.004.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ...................... Wrought Metal Form ........................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 41509
Reference .............. ................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
III I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• -not-



Material A710 Page 10200.4

Deacrlption
Material Code ............... 002.004.09ABA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class I

Type ....................... Welded Joint Form ............................... Pate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 41509
Reference ............................... *

[ Composition See Page 10200.1
[Fabrication History See Page 10200.1
Weld
Weld Code ................. 002.004.09ABA Weld Type .......................... SAW
Base Metal Thickness ................. 3/8 in Welding Position ....................... Flat
Preheat Temperature .............. None degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................................. 2
Filler Specification ....................... * Filler Name .................... Armco W24
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 30 volts
Amperage ........................ 500 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 50 KJm
Joint Preparation ................ Smooth Butt Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ........................... * Flux Name ...................... Lindel66p
Weld Comosition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position .......................... 1/2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split?. ...................... *
Standard Method . * Standard Year ...................... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L 0 -I00 18 18
T-L 0 -100 25 22
T-L 0 -0 26 23
T-L 0 -80 26 25

T-L 0 -50 32 21
T-L 0 .50 48 43
T-L o 0 52 48
T.L o 0 55 52

am i~ reIparoId



Material A710 Page 10200.5

Doescrption
Matrial Code ............... 002.004.09ABA Materal Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type...................... Welded Joint Form ............................... Plate
Tbicknes ........................... 3/8 in Composition Type ................... Actual
composition Position ..................... * Lot ID ............................. 41509
Refo rce............... ........

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

30D.0 225.0

2oD. 0  150.0

100.0 75.000

0
00
0

0.0 0.0

-200.0 -100 -60.0 10.0 80.0 150.0

Tea Tempeuarle dfC

fm @In-



Material A710 Page 10200.6
Description
Material Code ............... 002.004.02ABA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ......................... Welded Joint Form ......................... ... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 41509
Reference ............................... *

[Composition See Page 10200.1
[Fabrication History See Page 10200.1
Weld
Weld Code ................. 002.004.02ABA Weld Type .......................... SAW
Base Metal Thickness ................. 3/8 in Welding Position ....................... Flat
Preheat Temperature .............. None degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................................. 2
Filler Specification ....................... * Filler Name .................... Armco W24
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 30 volts
Amperage ........................ 500 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 50 Kjm
Joint Preparation ................ Smooth Butt Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ...... Mid thickness at root
Post-Weld Heat Temp ................... * Post-Weld Heat Time ..................... *
Flux Type ......... ....... ........... * Flux Name ...................... Lindel66p
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ...................... *
Standard Method ............. * Standard Year .......................... *

Orten Test Temp CVN Energy ILat Expans
degF ft-lb mils

T-L 0 -I0 16 16
T-L 0 -100 17 16
T-L o -80 23 22
T-L o -80 24 26
T-L -.50 40 38
T-L 0 -50 50 46
T-L 0 0 40 45
T-L o 0 56 54

1w nt-



Material A710 Page 10200.7

Description
Material Code ............... 002.004.02ABA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 41509
Reference -----------. ....... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0
0

o 0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempamture degC

o- ot reported



FS.

Material A71 0 Page 10200.8

Decalon
Material Code.............. 002.004 09AAA Material Name..................... A710
UNS.................................... Odw Designaion...... ........... Class I
Type....................... Welded Joint Form ............................ Plate
Thickness......................... 318 in Composition Type .................. Actual
composition Position......................... * LM....LoI ......................... 4150
Reference .................. .... *
Composkf on See Pate 10200.1

FabrIM~~~~~oc kwgSePe100.1
Ww
Weld Code................ 002.004.O9AAA Weld Type............SMAW
Bane MeWa Thickness................ 3 in Welding Position..................... Flat
Preheat Temperature............. None Weg Metal Gap ....................... 3/32 in
insepass Tempenit............. 400 degF PaswC .............................
Riler Specification............... E11018-M FMllrNam.........................*
Filer Carbon Content....................... Filler Mcml Size...................5/32 in
shickfdin .......................... * voltage.......................---23vola
Amperage..................... 170 amps Polarity ......................... DC3M
Travel Speed .................... I I itMin Heat input/Pass.................. 22 KY/in
JontPwepwation................. V Gr-oove Number ofSides....................... I
Location wit Weld ............ IlImm in HAZ Location wit Surface......Mid thikess not too
Nust-Weld Heat Temp....................... NuPot-Weld Hat Tune ..................

Ru T pe . .. .. .. . .. .. .. . .. .. F m a m . .. .. .. . .. .. .. . .. ..
WedSM~go........N

IRG-Pify- NTUNLO

deg aut- il



Material A710 Page 10200.9
DOecripton
Material Code ............... 002.004.09AAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ......................... Wked Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... LotID ............................. 41509
Refaeu cc ...............................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0I I I I I 300.0

30D.0 225.0

2 0D.0 150.0

100.0 75.0

S

0.0 0.0
II p I ,I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test TeapeaU= degC

• -.fmmf



Material A71 0 Page 10200.10

Description
Material Code ............... 002.004.02AAA Material Name ....................... A7 10
UNS ................................... * Other Designation ................... Class 1
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ...................... * Lot ID ............................. 41509
Reference ........................... *

I Composition See Page 10200.1
[Fabrication History See Page 10200.1
Weld
Weld Code ................. 002.004.02AAA Weld Type ........................ SMAW
Base Metal Thickness ................ 3/8 in Welding Position ....................... Fiat
Preheat Temperature .............. None degF Metal Gap .......................... 3/32 in
Interpass Temperature .............. 400 degF Passes .................................
Filler Specification ................ E11018-M Filler Name .........................
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 23 volts
Amperage ....................... 170 amps Polarity ............................ DCRP
Travel Speed ..................... 11 in/min Heat Input/Pass ................ .. 22 KJim
Joint Preparation .................. V Groove Number of Sides ........................ 1
Location wrt Weld ................ Fusion line Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .......................... * Flux Name ............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fractre? . . . . . . . . . . . . . Assumed Did Specimen Split? ...................... *

i Standard Method ......................... * Standard Year
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L 0 -60 28 1
T-L o -60 36 38
T-L 0 -60 55 54



Material A710 Page 10200.11

Description
Material Code .............. 002.004.02AAA Material Name ....................... A710
UNS ................................. * Other Designation ................... Class I
Type ......................... W elded Joint Form .............................. Plate
Thickness ........................... 3/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 41509
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 dcgF

ft-lb

400.0 I I II I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0

0
0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperatur degC

not r



Material A71 0 Page 10300.1

Description
Material Code ............... 002.005.01Al Material Name ....................... A710
UNS .............................. ... .Other Designation ................... Class 1
Type ....................... Wrought Metal Form ........................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 50054
Reference ............................... •
Composition
C ................................ 0.060 % M n ............................... 0.70 %
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.26 % Cr ................................ 0.73 %
Ni ................................ 0.82 % M o ............................... 0.18 %
V ..................................... * C u ................................. 1.28 %
Cb .............................. 0.041% Ti ..................................... *
B ..................................... Ti.............................. *

N ...................................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. : * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ..................... *
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness ................... 12 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offse.t .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ...................... *
Standard Year ........................ *

Orient Test Temp UTYS Plion RA
degF ksi ksi ksi % %
Room 108.8 * *



Material A71 0 Page 10300.2

Description
Material Coh!....--...........002.005.01 AI Material Name ................ A7 10
UNS....................... --------- * Other Defignation .................. Class 1
Type .............. Wrought Metal Form ............................ Plate
Thickness ....................... 1/2 in Composition Type .................. Actual
Composition Position . ........... Lot ID .......................... 50054
Reference...... ..................... *

[ Compositlon See Page 10300.1
[ Fabrication History See Paee 10300.1
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type ...................... Full Shear Fracture........................*
Did Specimen Fracture?" ...... Assumed Did Specimen Split? ................... *
Standard Method ... . . . . ... ... . . . * - Standard Year .. . . . . . . . . . . . .

Orien Test Temp CVN Energy Lat Expans
I degF t-ib mils

L-T 0 -55 38 30
L-TO 0.55 45 34
L-T 0 -55 47 36
T-LA -55 24 23
T-LA -55 34 23
T-LA -55 1 38 1__26_

Snot-



Main Stutua Togns Dat ank

Material A71 0 Page 10300.3

Description
Material Code ......... 002.005.O1I Material Name ............ A710
UNS................................ * Other Designation.......... Class 1
Type ...................... Wrought Metal Form ................. ... ........ Plate
Thickness......................... 1t2 in Composition Type.......... Actual
Composition Position .. . . . . . .. . . *Lot ID . . . . . .. . .. . .. .. 50054
Reference .. . . . . . .. . . .... . . . *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

W 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature deg-'

-not reported



Material A71 0 Page 10300.4

Description
Material Code ................ 002.006.O1A1 Material Name..................... A710
UNS................................ * Other Designation .................. Class 1
Type.....................--Wrought Metal Form ............................ Plate
Thickness......................... 1/2 in Composition Type.................. Actual
Composition Position .................... * Lot ID........................ 590
Reference ........................... *
Composition
C............................. 0.035% Mn ............................ 0.44%
P............................. 0.01% S............................ 0.015%
Si ............................. 0.28% Cr............................. 0.68%
Ni ............................. 0.89% Mo ............................ 0.21%
V.................................. * Cu............................. 1.16%
Cb........................... 0.045% Ti ................................. *

B ................................ * Al.................................*
N . . . . . . . . . . . . . . . . . . . * Other Components .. . . . . . . . . None %
Fabrication History
Heat Treatment ...................... QK Producer ...........................
Year Produced ........................ * Addi Info ......................... None
Source .............................. * Melting Practice......................*
Ingot Position......................... * Killing Process.......................*
Process Temperature ..................... * Process Tme.........................*
Roiling Conditions ...................... * Final Processing....................... K
Final Temperature............... 1150 degF Final Time ..........................
Cold Work Strain ....................... * Aging Temperature ....................
Agling Time . . . . . . . . . . . . . .. * Location .. . . . .. . . . .

Property Measurements
Test Type........................ Tensile Position ............................
Specimen Type........................ * Specimen Thickness .................. 1/2 in
Gage Length........................ I n Loading Rate......................... *
Tensile Strength Offset ................... * Uniform Elongation .................... *
Tensile Modulus ....................... * Standard Method.......................*
Standard Year..................... *

Orient Test Temp T lnainR
degF UTS TYS TYP Elnato %

T Room 1 101.2 86.6 * 0572

.not rqoflsd



Material A710 Page 10300.5

Description
Material Code ............... 002.006.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ......................... 59609
Reference ........................ *
I Composition See Page 10300.4
Fabrication History See Pape 10300.4
Property Measurements
Test Type .................. Charpy V Impact Position .......................... *

Specimen Type ........................ Full Shear Fracture ...................... *

Did Specimen Fracture? ...... ...... Assumed Did Specimen Split? ......................
Standard Method ............. * Standard Year

Orien Test Temp CVN Energy Lat Expans
dgF ft-lb mils

T-Lo -8 27 16
T-L o -80 31 22

otrqpid



Material A710 Page 10300.6

Description
Material Code ................. 002.006.01AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class I
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 1/2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 59609
Reference .................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb4000' I ' I I I I 300.0400.030.

300.0 225.0

>- 200.0 150.0

100.0 75.0

8

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqpona



Material A710 Page 10400.1

Description
Material Code ................. 002.005.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ........................ W rought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ...................... Lot ID .................. .......... 50054
Reference ..................
Composition
C ................................. 0.06 % M n ............................... 0.70 %
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.26 % Cr ................................ 0.73 %
N i ................................ 0.82 % M o ............................... 0.18 %
V ..................................... * C u ................................ 1.28 %
Cb ............................. 0.041% Ti ..................................... *

B ......................................Al ............................... *
N ...................................... Other Components ........ ....... *
Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *
Year Produced ........................... * Addl Info ........................... . None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ........................ * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ Aging Temperature ....................... *
ARing Time ............................. Location ........................... *
Property Measurements
Test Type .......................... Tensile Position ................................ *

Specimen Type .......................... * Specimen Thickness .................. 1.25 in
Gage Length ... . .................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % I%

T Room 89.1 72.9 * 28 *

• - not reported



Material A71 0 Page 10400.2
Description
Material Code ................. 002.005.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 50054
Reference .. ......................... *

(Composition See Page 10400.1
1 Fabrcation History See Page 10400.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? . . . . . . . . . . . . Assumed Did Specimen Split? .................. *

Standard Method ...... .................. * Standard Year ........................... *
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T o -55 107 73
L-T o -55 122 80
L-T 0 -55 127 80
T-L A -55 87 64
T-L A -55 89 65
T-L A -55 98 75



Material A710 Page 10400.3

Description
Material Code ................. 002.005.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness ......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 50054
Reference ............................. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0' I I I I 300.0

3oo.0 225.0

200.o 150.0

*0

A

100.0 75.0

0.0 0.0
II , I II I

-200.0 -130.0 -60.0 10.0 80.0 15o.0

Teat Tempemture degC

•-etno-



Material A710 Page 10500.1

Dncrlption
Material Code ................. 002.005.01CI Material Name ....................... A710
UNS .............................. * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ................................ Plat
Thickness ....................... 1.25 in Composition Type ................... Actual
Composition Position ..................... • Lot ID ............................. 50054
Reference ............ ........ *

Composition
C .................... ............ 0.06 % M n ............................... 0.70%
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.26 % Cr ................................ 0.73%
Ni ................................ 0.82% M o ............................... 0.18%
V ..................................... * Cu ................................ 1.28 %
Cb ............................... 0.041% Ti .....................................
B ...................................... Al ............................... •
N ................................ * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Tune ............................
Rolling Conditions ....................... * Final Processing ...................... K
Final Temperature ................ 1200 degF Final Time ..............................
Cold Work Strain ........................ Aging Temperature .......................
Aging Time ............ Lo a on ................................
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................. 1.25 in
Gage Length ....................... 2 in Loading Rate .......................
Tansile Strength Offset ..................... * Uniform Elongation ...................
Tensile Modulus ......................... * Standard Method ....................
Standard Year ........................... *

Orient Test Temp TYSTYP Elongation RA
de, F ks si ksi %%

T Room 92.9 1 82.9 1 1 V

• - nott remd



Material A71 0 Page 10500.2

Descrlption
Material Code ................. 002.005.01C1 Material Name ....................... A710
UNS .................................. * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type .................. Actual
Composition Position ..................... Lot ID ............................. 50054
Reference ......................

[ CoMinpositlon See Page 10500.1
[ Fabrication History See Pae 10500.1
-Property Measurements
Test Type .................. Charpy V Impact Position ..............................
Specimen T)pe ........................ Full Shear Fracture .........................
Did Specimen Fracture? ............. Assumed Did Specimen Split ...................... *
Standard Method ......................... * Standard Year ...........................

Orten Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 8T I05 72
L-T 0 -80 110 75
L-T o -80 124 77

o n Irad



Material A71 0 Page 10500.3
Desrlptlon
Material Code ................. 002.005.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 1.25 in Composition Type ................... Actual
Composition Position .................. . Lot ID ............................. 50054
Reference ..........................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
r--Tr---r-- ft-lb

400.0 
3

300.0 225.0

200.0 150.0

0

8

100.0 75.0

0.0 0.0
, I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempeature degC



Material A71 0 Page 10500.4

Do riptio
Material Code .................. 002.005.09C Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 50054
Reference ............................... *

SComniosltion See Page 10500.1
Fabrication History See Page 10500.1
Weld
Weld Code .................... 002.005.09C Weld Type ......................... SMAW
Base Metal Thickness ................... I in Welding Position ................... Vert-Up
Preheat Temperature ................ 70 degF Metal Gap .......................... 3/16 in
Inteipass Temperature .............. 300 degF Passes ................................. 7
Filler Specification ................... E8018 Filler Name ............................. *
Filler Carbon Content .................... * Filler Metal Size ...................... 1/8 in
Shielding Gas ........................ None Voltage ........................... 22 volts
Amperage ...................... 140 amps Polarity ............................ DCRP
Travel Speed ............................. * Heat Input/Pass .......................... *
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............. I1mm in HAZ Location wrt Surface ...................... *
Post-Weld Heat Temp ............. 1150 degF Post-Weld Heat Time .................. 5 hr
Flux Type .............................. * Flux Name .............................. *
Weld Compoition Reoted? .......... NoPrpet Mauremnts
Test Type ................ Charpy V Impact Position ..........................
Specimen Type ..................... Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ......................... * Standard Year ...........................

Orient Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 3 14 15
L-T -.60 5 5
L-T o -60 8 7

, •.*l-30Sel



Marine* Stutua Togns Dat ank

Material A71 0 Page 10500.5

Description
Material Code ................. 002.005.09C Material Name..................... A710
UNS.................................... Other Designation .................. Class 3
Type......................---Welded Joint Form ............................ Plate
Thickness........................ 1.25 in Composition Type .................. Actual
Composition Position .................... * Lot ID .......................... 50054
Reference................ ...... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I 1300.0

300.0 225.0

200.0 150.0

100.0 75.0

0

0.0 80.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

l-ot-e



Material A71 0 Page 10500.6

Description
Material Code ................. 002.005.02C Material Name ....................... A710
UNS .................................. * Other Designation .................. Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ...................... . Lot ID ............................ 50054
Reference ....... . ...................

I Composition See Page 10500.1
Fabrication History See Page 10500.1
Weld
Weld Code .................. 002.005.02C Weld Type ......................... SMAW
Base Metal Thickness ------------------- I in Welding Position ................... Vert-Up
Preheat Temperature ................ 70 degF Metal Gap ......................... 3/16 in
Interpass Temperature .............. 300 degF Passes ................................. 7
Filler Specification ................... E8018 Filler Name ........................... *
Filler Carbon Content ..................... * Filler Metal Size ..................... 1/8 in
Shielding Gas ........................ None Voltage ........................... 22 volts
Amperage ........................ 140 amps Polarity ............................ DCRP
Travel Speed ........................... * Heat Input/Pass ........................ *Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ...................... *
Post-Weld Heat Temp ............. 1150 degF Post-Weld Heat Time ................... 5 hr
Flux Type ............................. * Flux Name ...........................-
Weld Composition Reported? ............. No
Property Measuremefts
Test Type .................. Charpy V Impact Position ................................ *

Specimen Type ........................ Full Shear Fracture ........................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ................... *

Standard Method ............. Standard Year -- *

Orien Test Temp CVN egy Lat Expans
degF ft-lb mils

L-T 0 -120 13 13
L-T o -120 9, 11
L-T o -120 9 11
L-T 0 -100 25 23
L-T 0 -100 31 31
L-T 0 -100 88 72
L-T o -80 19 20
L-T -80 22 20
L-T -80 97 68
L-T o -60 104 80
L-T o -60 117 81
L-T o -60 97 71



Material A710 Page 10500.7

Description
Material Code .................. 002.005.02C Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 50054
Reference .. ........ .................. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0II I I I I 300.0

300.0 225.0

roJ 200.0 150.0

0
0

0 0
100.0 75.0

0oS

0.0 8 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - tgrepotadll



Material A710 Page 10600.1

Description
Material Code ................. 002.006.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 59609
Reference .............. *
Composition
C ................................ 0.035 % M n ............................... 0.44 %
P ................................. 0.01% S ................................ 0.015 %
Si ................................ 0.28 % Cr ................................ 0.68 %
Ni ............................ .. 0.89 % Mo ............................... 0.21%
V ..................................... * C u ................................ 1.16 %
Cb ............................. 0.045% Ti .................................... .

B ......................................Al..............................
N...................................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ...........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time ......................... .... *
Cold Work Straim . ... .................... * Aging Temperature ....................... *
Aging Time ......... .................... * Location ............................ *

Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ........................ Full Shear Fracture ...........................
Did Specimen Fracture? ............. Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . .

Standard Method ............. * Standard Year ...........................
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T o -150 13 6
L-T 0 -150 70 49
L-T 0 -150 71 49
L-T 0 -100 124 76
L-T 0 -100 145 88
L-T o -100 86 59
L-T 0 -50 144 79
L-T -.50 152 80
L-T o -50 163 84
L-T 0 0 173 90
L-T 0 0 178 86
L-T o 0 186 90
L-T, o 75 185 89
L-T o 75 186 88
L-T o 75 190 90
T-L A -150 11 5
T-L A -150 73 50

tcontinued)
o -not-



Material A710 Page 10600.2

(continued)
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L A -150 9 3
T-L A -100 100 64
T-L A -100 103 65
T-L A -100 98 65
T-L A -50 109 68
T-L A -50 124 74
T-L A -50 131 76
T-L 0 136 83
T-LA 0 148 83
T-L A 0 149 81
T-L A 75 152 82
T-L A 75 154 88
T-L A 75 158 89

*-n rported



Material A710 Page 10600.3

Description
Material Code ................. 002.006.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate

Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 59609
Reference ................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

8 8

00 150.0W 200.0 o oo A

A
0 0

A

100.0 - 75.0

0.0 -00.0

-200.0 -1!30.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• -not reprted



Material A710 Page 10600.4

Description
Material Code ................. 002.006.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness ................. I .......... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................... ........ 59609

1 Reference ........ ................. *

[ Composition See Page 10600.1
[Fabrication History See Page 10600.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position ................................
Specimen Type ........................ P-2 Filler Alloy .............................
Passes ................................. * O rientation .............................. *

Standard M ethod ......................... * Standard Year ............................
Test Temp Break? NDTT

degF
-120 Yes Yes
-110 No No

- not reportd



Main -iins Dat BankI.

Material A71 0 Page 10700.1

Description
Material Code................ 002.006.OICI Material Name ...................... A710
UNS.................................... Other Designation .................. Class 3
Type ...................... Wrought Metal Form ............................ Plate
Thickness........................ 0.75 in Composition Type.................. Actual
Composition Position........................ Lot ID .......................... 59609
Reference......................

C C............................. 0.03 5% Mn ................. 0.44%
P . ............................ . 01 S ... .... .... . ... .. 0 15
Si ............................. 0.28% Cr ................... ......... 0.68%
Ni............................ 0.89% Mo............................ 0.21 %

v . .. . . . .. .. . .... . . .. .. . .. .. . . .. .. *C u . . . . . . . . . . . . . . . . 1 16

Vb..............................05Ti.....................................6%
B................................% Ti.................................. *

IN .. .. .. .. .... .Other Components . .. . .. ... None % I
Fabrication History
Heat Treatment...................... Q,K Producer ...........................
Year Produced............................. Addi Info......................... None
Source.................................. Melting Practice...................... *
Ingot Position ............... Killing Process....................... *
Process Temperature ........... Process Time ........................ *
Rolling Conditions............* Final Processing....................... K
Final Temperature............... 1150 degF Final Time .......................... *
Cold Work Strain........................... Aging Temperature .................... *
Aging Time ...................... Location....................
Property Measurements
Test Type........................ Tensile Position ............................
Specimen Type............................ Specimen Thickness ................. 0.75 in
Gage Length........................1I in Loading Rate.........................
Tensile Strength Offset...................... Uniform Elongation ....................
Tensile Modulus........................... Standard Method.......................*
Standard Year.......................... 0

Te Tem IT I TYS TYP Elongation~ RA

TRoom 1 103.6 1 8.6 1 2* 75

*-not reporwa



Material A710 Page 10700.2

Description
Material Code ................. 002.006.01CI Material Name ...................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ........ ............ * Lot ID ............................. 59609
Reference ........................... *

[ Composition See Page 10700.1
IFabrication History See Page 10700.1
Property Measurements
Test Type ................ Charpy V Impact Position ................................
Specimen Type ....................... Full Lateral Expansion ................... 68 mils
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........................... *Orien Test Temp CVN Energy

degF ft-lb

L-T 0 -80 115

- ot repartd



Material A710 Page 10700.3
Description
Material Code ................. 002.006.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................. .Class 3
Type ....................... W rought Metal Form ......................... ..... Plae
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 59609
Reference ............................ *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
I I I , I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

.not-re



Material A71 0 Page 10700.4

Description
Material Code ................. 002.006.01C2 Material Name ....................... A710
UNS .......................... .... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 59609
Reference ............... ............ *

I Composition See Page 10700.1
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature .. 1............. I IG0 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature .................... *
ARinR Tim e ............................. * Location .............
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard M ethod ......................... * Standard Year ........................... *

Orien Test 'emp CVN Energy Lat Expans
dcgF ft-lb mils

L-T o -150 36 18
L-T o -150 68 33
L-T 0 -80 117 73
L-T 0 -80 124 70
L-T o -80 80 49
L-T 0 -50 128 70
L-T 0 -50 152 78
L-T 0 -50 163 88
L-T o 0 156 84
L-T o 0 159 88
L-T o 0 160 91
L-T o 75 148 84
L-T o 75 156 86
L-T 0 75 158 89
T-LA -150 10 2
T-LA -150 23 10
T-LA -150 6 2
T-L, -80 58 40
T-L £ -80 65 43
T-L£ -80 80 48
T-L£ -50 100 65
T-L -50 84 50
T-L£ -50 98 61
T-L£ 0 108 72
T-L£ 0 111 74

(continued)
- not rqmnd



Material A71 0 Page 10700.5

(continued) _______ ______________

Orien Test Temp CVN Energy Lat Expans
__________ degF ft-lb MRlS
T-LA 0 112 63
T-L A75 110 76
T-L A75 114 74
T-LA 75 L 124 80

-not reporte



Marine Stutua Togs s Dat . Ban

Material A71 0 Page 10700.6
Decription
Material Code ................. 002.006.01C2 Material Name ....................... A710
UNS ................................... * Other Designation ................... C lass 3
Type ....................... W rought Metal Form ............................... Plate

Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 59609

1 Reference ...................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0I I I I I 300.0400.030.

300.0 225.0

0 8 10
200.00010.

o0

100.0 0 75.0
0 £

0

0.0 t 0.0

-2o.0 -130.0 -60.0 10.0 80.0 15b

Ten Temprature detC

om - ll repad



M arn Stutua Togns Dat Bank~U

Material A71 0 Page 10700.7

Description
Material Code ................ 002.006.01C2 Material Name-------------------...A710
tiNS.................................... Other Designation .................. Class 3
Type ...................... Wrought Metal Form ............................ Plate
Thickness........................ 0.75 in Composition Type .................. Actual
Composition Position........................ Lot ID .......................... 59609

1Reference ............................ *

[ Comp~osition See Page 10700. 1
[ Fabrication History See Page 10700.4
Property Measurements
Test Type ............. Nil Ductilty Transition Position ............................
Specimen Type...................... P-2 Filler Alloy .........................
Passes ................ . * Orientation ........................... *
Standard Method........................... Standard Year .............

Test Temp, Brea? N1
deglV INDI
-120 No N



M an Stucu a *s Dat Ban

Material A710 Page 10800.1

Description
Material Code ................. 002.007.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... W rought M etal Form ............................... Plate
Thickness . ......................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ...........
Composition
C ................................. 0.04 % M n ............................... 0.48 %
P ................................. 0.01 % S ................................ 0.009 %
Si ................................ 0.28 % Cr ................................ 0.70 %
N i ................................ 0.90 % M o ............................... 0.19 %
V ............... ....... .............. * C u ................................ 1.16 %
C b ............................... 0.038 % Ti ............................... ..... *
B ..................................... * A l ............... ............ ....... *
N ............................. * Other Components ....
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *

Ingot Position ........................... * Killing Process .......................... *

Process Temperature ...................... * Process Time ............................ *

Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Titne .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Axing Time ............... * Location *
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness ................... 3/4 in
Gage Length .......................... 2 in Loading Rate .......................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ....... . ........ *

Orient Test Temp UTS TYS TYP Elongation RA
deglF ws ksi ksi % %

Room 100.6 1 4.3 * 27.5 67

• - n0 r~ot-l



Material A710 Page 10800.2
Description
Material Code ................. 002.007.01AI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference .................... .......... *

I Composin See Page 10800.1
Fabricatlon History See PaRe 10800.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ......................... * Standard Year .................Orien Test Temp CVNEnergy Lat Expans

degF ft-lb mils

TLo -V 52 36
T-L o -50 82 59



Material A710 Page 10800.3
Description
Material Code ................. 002.007.01A1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class I
Type ....................... W rought Metal Fer -k ............................. Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ......................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb400.0' I I I I 1 300.0400.030.

300.0 225.0

~200.0 150.0

100.0 0 75.0

0

0.0 0.0
I ! I , I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rsprta



Material A710 Page 10800.4

Description
Material Code ............... 002.007.09AAA Material Name ....................... A710
UNS ................................. . * Other Designation ................... Class 1
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................ .. 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ...............................- *

(Composition See Page 10800.1
1Fabrication History See Pae 10800.1
Weld
Weld Code ................. 002.007.09AAA Weld Type .......................... SAW
Base Metal Thickness ..... ........... 3/4 in Welding Position ....................... Flat
Preheat Temperature ................ 75 degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................................ 10
Filler Specification ....................... * Filler Name .................... Armco W24
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 28 volts
Amperage ........................ 500 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 47 KJ/fm
Joint Preparation ........... Double U-Groove Number of Sides ......................... 2
Location wrt Weld ............. I Imm in HAZ Location wrt Surface ...................... *
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ................ * Flux Name ...................... Lindel66p
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................ 1)2T
Specimen Type ........................ Full Orientation ..............................
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method ......... ............... *
Standard Year ........................... *

Test Temp CVN Energy Iat Expans
degF ft-lb mils

-50 12 10
-50 32 21
-25 45 28
-25 48 33

0 60 44
0 71 45

- ot rqpow



Material A71 0 Page 10800.5

Description
Material Code.............. 002.007.09AAA Material Name............ A710
UNS................................ * Other Designation.......... Class 1
Type ............. Welded Joint Form........................... -Plate
Thickness ................... 3/4 in Composition Type .................. Actual
Composition Position ........... Lot ID............... . .... 42252

Reference............

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

W 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not repotled



Material A71 0 Page 10800.6

Description
Material Code ............... 002.007.02AAA Material Name ....................... A710
UNS ................................... * Other Designatio, ................... Class 1
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 3/4 -n Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ...................... *.. . ... I

[ Composition See Page 10800.1
[Fabrication History See Page 10800.1
Weld
Weld Code ................. 002.007.02AAA Weld Type .......................... SAW
Base Metal Thickness ................. 3/4 in Welding Position ....................... Flat
Preheat Temperature ................ 75 degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................................ 10
Filler Specification ....................... * Filler Name .................... Armco W24
Filler Carbon Content ..................... * Filler Metal Size .... ............... 5/32 in
Shielding Gas * Voltage ........................... 28 volts
Amperage ........................ 500 amps Polarity ............................ DCRP
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 47 KJ/in
Joint Preparation ............ Double U-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...................... *
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .......................... * Flux Name ...................... Linde166p
Weld Composition Reported? ... No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 112T
Specimen Type ........................ Full Orientation .............................. *
Shear Fractur ........................... * Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........................... *

'T,-st Tenp CVN Energy Lat Expans

degF ft-lb mils
-100 I 41 27
-100 56 32

-50 55 44
-50 76 54

0 105 73
0 73 51

S-orepao d



Material A710 Page 10800.7

Description
Material Code ............... 002.007.02AAA Material Name ....................... A710
UNS ................................... * Other Designation .................. Class I
Type ......................... W elded Joint Form ............................... Piate
Thickness ...................... .... 3/4 in Composition Type ................... Actual
Composition Position ..................... Lot ID .......................... 42252
Reference ....................... ........ *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0400.030.

300.0 225.0

200.0 150.0

100.0 * * 75.0

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC.

• - not reported



Material A710 Page 10900.1
Description
Material Code ................. 002.007.01 B 1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ............................... *
Composition
C ................................. 0.04 % M n ............................... 0.48 %
P ............................ 0.01% S ................................ 0.009%
Si ................................ 0.28 % Cr ................................ 0.70 %
N i ................................ 0.90 % M o ............................... 0.19 %
V ...................................... Cu ........................... 1.16%
C b ............. ................. 0.038 % T i ..................................... *
B ......................................Al ............................... *
N .................................... * Other Components ..... None %
Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time ..............................
Cold Work Strain ........................ * Aging Temperature .......................
Aging Time ................... *. Location ........................... *
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness ................... 3/4 in
Gage Length .......................... 2 in Loading Rate ............................
Tensile Strength Offset .................... Uniform Elongation .......................
Tensile Modulus ......................... Standard Method .........................
Standard Year ........ ......... . ...

Orient Test Temp TYSTYP Elongation RA
degF ksi I ki ksi % %

T Room 88.5 75.7 * 1 74

* - not rlopord



Material A71 0 Page 10900.2

Description
Material Code ................. 002.007.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................. .......... 42252
Reference ...............................

[ Composition See Page 10900.1
I Fabrication History See Page 10900.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . . *
Standard Method ............. * Standard Year .......Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L o -50 1 86
T-L 0 -50 152 88

- ot repoqtd



Material A71 0 Page 10900.3
Description
Material Code ................. 002.007.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ....................... .. 3/4 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 42252
Reference .... ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I I I I I 300.400.030.

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
, II I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempeature degC

• - t[Iop-



Material A710 Page 10900.4
Description
Material Code ............... 002.007.09BAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ......................... W lded Joint Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ................... *

[ Composition See Page 10900.1
1 Fabrication History See Pave 10900.1
Weld
Weld Code ................. 002.007.09BAA Weld Type .......................... SAW
Base Metal Thickness ................ 3/4 in Welding Position ....................... Flat
Preheat Temperature ................ 75 degF Metal Gap ......................... None in
Intepass Temperature .............. 200 degF Passes ................................ 10
Filler Specification ....................... * Filler Name .................... Annco W18
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 28 volts
Amperage ........................ 500 amps Polarity .............................. Flat
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 47 KJfm
Joint Preparation ............ Double U-Groove Number of Sides ......................... 2
Location wrt Weld ............ I mm in HAZ Location wrt Surface ..................
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ........................ Linc.882
Weld Comvosition Reported? ............. No
Prop"t Mtasurmntn
Test Type .................. Charpy V Impact Position .......................... /2T
Specimen Type ........................ Full Shear Fracture ........................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ........................ * Standard Year ............ .............. *

,,Oien Test Temp CVNF= Enegy at ~ps
degF ft-lb miS

T-L 0 -100 28 18
T-L o -100 52 30
T-L o -50 82 52
T-L o -50 U 57
T-L o 0 108 72
T-L o 0 120 74

a -n'ii 1 n



Material A710 
Page 10900.5

Description
Material Code ............... 002.007.09BAA Material Name .................... A710

UNS ................................... * Other Designation ................... Class 2

Type ......................... Welded Joint Form ........................... Plate

Thickness ........................... 3/4 in Composition Type ................... Acual
Composition Position ..................... * Lot ID ............................. 42252
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
400.0ft-lb

400.03

30O.o 225.0

200.0 150.0

0

0

0

100I.0 0 75.0

0

0.0 0.0
L I I I a I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not -rIpwxad



Material A71 0 Page 10900.6
Description
Material Code ............... 002.007.02BAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ............ ................ *

(Composition See Page 10900.1
Fabrication History See Page 10900.1
Weld
Weld Code ................. 002.007.02BAA Weld Type .......................... SAW
Base Metal Thickness ................. 3/4 in Welding Position ....................... Flat
Preheat Temperature ................ 75 degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ............................. 10
Filler Specification ....................... * Filler Name .................... Armco W18
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 28 volts
Amperage ..................... 500 amps Polarity .............................. Flat
Travel Speed ..................... 18 in/min Heat Input/Pass .................... 47 KJ/in
Joint Preparation ........... Double U-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ...................... *
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ........................ Linc.882
Weld Composition Reported? ............. No
Property Mesurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard M ethod ......................... Standard Year ........................... *

Ofien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L 0 -100 50 29
T-L 0 -100 76 43
T-L 0 -50 124 78
T-L -.50 126 81
T-L 0 0 126 80
T-L o 0 134 90



Material A710 Page 10900.7

Description
Material Code ............... 002.007.02BAA Material Name .................... .. A710
UNS ................................... * Other Designation ................... Class 2
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 42252
Reference ....... ........................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I I 300.00

400.0

300.0 225.0

W 200.0 150.0

0
@ o

100.0 0 75.0

0

0.0 0.0
L I I l I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A710 Page 11000.1
Description
Material Code ................. 002.007.01C1 Material Name ....................... A710
UNS ................................... * Other Designation .... .............. Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 42252

1Reference .............. . ...... *
Composition
C ................................. 0.04% M n .............................. 0A8 %
P ................... ............. 0.01% S ................................ 0.009 %
Si . ............................ 0.28 % Cr ................................ 0.70 %
Ni ................................ 0.90 % M o ............................... 0.19 %
V ..................................... Cu ........................... 1.16%
Cb ............................... 0.038 % Ti ..................................... *
B ......................................Al ............................... *
N ..................................... Other Components .................. None %
Fabrication History
Heat Treatment ..................... Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Alting Time ............................. * Location ............. *
Property Masurements

ta
Test Type .......................... Tensile Position ................................
Specimen Type ........................... Specimen Thickness ................ 0.75 in
Gage Length ........................... 2 in Loading Rate ....................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... 0
Standard Year ...................... *

Oient Test Temp Ur TYS TYP Elongation RA
degF ksi ksi i % %

T Room 94.2 85.6 28.5 73

a-not -



Marine Stutua Togns Dat Bank

Material A710 Page 11000.2

Description
Material Code ................. 002.007.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ........... ................... *

[ Composition See Page 11000.1
Fabrication History See Page 11000.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1[2T
Specimen Type ........................ Full Shear Fracture ........................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard M ethod ......................... * Standard Year ............................

Orten Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L o -100 104 68
T-L 0 -100 123 74



Material A710 Page 11000.3

Description
Material Code ................. 002.007.01C I Material Name ....................... A710
UNS .................................. * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plaw
Thickness .......................... 3/4 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................ 42252

Reference ....

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

4000 I' I I I I 300.0400.0 30.

300.0 225.0

200.0 150.0

0

100.0 75.0

0.0 0.0
I II I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-ot -



Material A710 Page 11000.4

Description
Material Code ............... 002.007.09CAA Material Name ...................... A710
UNS .. ..................... .... .... * Other Designation ................... Class 3
Type ........................ W elded Joint Form ............................... Plate
thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ................... * Lot ID ............................. 42252
Reference ........................... *

I Composition See Page 11000.1
Fabrication History See Page I 1000.1
Weld
Weld Code ................. 002.007.09CAA Weld Type .......................... SAW
Base Metal Thickness ...... .......... 3/4 in Welding Position ............ .......... Flat
Preheat Temperature ................ 75 degF Metal Gap ........................ None in
Interpass Temperature .............. 200 degF Passes .... ...... ..................... 6
Filler Specification ....................... * Filler Name .................... Armco W 24
Filler Carbon Content ..................... Filler M etal Size .......... .......... 5/32 in
Shielding Gas ........................... * Voltage ------------- _ ------ _ -- 28 volts
Amperage .................. 500 amps Polarity ........................ DCRP
Travel Speed ..................... 11 in/mi- Heai Input/Pass .................... 76 ,!in
Joint Preparation ............ Double U-Groove Numbei o Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...................... *
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Linde166p
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard M ethod ........................ * Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L 0 -80 17 8
T-L 0 -80 43 26
T-L o -50 16 8
T-L 0 -50 42 26
T-L 0 0 3: 28
T-L o 0 48 32

• not reportd



Main Stutua Togns Dat Bank

Material A71 0 Page 11000.5

Description
Material Code.............. 002.007.O9CAA Material Name..................... A710
UNS.................................... Other Designation .................. Class 3
Type......................---Welded Joint Form ............................ Plate
Thickness......................... 3/4 in Composition Type.................. Actual
Composition Position........................ Lot ID .......................... 42252
Reference................ ...... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' III 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0
0 0 0

0 0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A710 Page 11000.6

Description
Material Code ............... 002.007.02CAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 42252
Reference ...... ........................ *

I Composition See Page 11000.1
1FabrIcation History See Page 11000.1
Weld
Weld Code ................. 002.007.02CAA Weld Type .......................... SAW
Base Metal Thickness ................. 3/4 in Welding Position ....................... Flat
Preheat Temperature ................ 75 degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................................. 6
Filler Specification ....................... * Filler Name .................... Arn co W24
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage ........................... 28 volts
Amperage ........................ 500 amps Polarity ............................ DCRP
Travel Speed ................... 11 in/min Heat Input/Pass .................... 76 KJ/m
Joint Preparation ............ Double U-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ......................
Post-Weld Heat Temp ..................... * Post-Weld Heat Time .....................
Flux Type ............................. * Flux Name ...................... Lindel66p
Weld Composition Reported? ............ No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 12T
Specimen Type ........................ Full Shear Fracture ........................... *

Did Specimen Fracture? ............ Assumed Did Specimen Split? ......................

Standard Method ......................... * Standard Year
Often Test Temp CVN Energy Lat Expans

degF ft-lb mRS
T-L o 1 76
T-L 0 -80 96 66
T-L 0 -50 114 76
T-L 0 -50 132 85
T-L 0 0 146 90
T-L o 0 92 60

• -nt-



Material A710 Page 11000.7

Description
Material Code ............... 002.007.02CAA Material Name ....................... A710
UNS ....................... ........... * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 3/4 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 42252
Reference .......................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I 300.0

300.0 225.0

200.0 150.0

0

:0

0

100.0 75.0

0.0 0.0
Ii I ,I =' I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempmture degC

am - IOpanWgIK



Material A710 Page 11100.1

Description
Material Code ................. 002.008.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 54614
Reference ......... .................. *

Composition
C ................................. 0.05% M n ............................... 0.54 %
P ................................. 0.01% S ................................ 0.006 %
Si ................................ 0.26 % Cr ... ............................ 0.72 %
Ni ................................ 0.91% M o ............................... 0.20 %
V ..................................... * C u ................................ 1.0 %
Cb ............................. 0.036 % Ti ..................................... *

B ......................................Al ............................... *
N ..................................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Roiling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ................................
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ........................ Full Shear Fracture ...........................
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ......................
Standard Method ......................... * Standard Year .......

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -80 117 68
L-T 0 -80 133 75
L-T 0 -80 138 77
L-T o -50 160 79
L-T 0 -50 160 90
L-T o -50 170 94
L-T -.20 160 86
L-T o -20 161 87
L-T 0 -20 162 91
L-T 0 0 160 89
L-T 0 0 170 91
L-T o 0 177 94
L-T o 32 166 83
L-T o 32 166 87
L-T o 32 167 88
T-L --80 125 70
T-L A -80 131 76

(continued)
SM-rn'-u



Main Stutua Togns Dat Bank*U

Material A710 Page 11100.2

(continued)_____________________Oien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L A -80 133 81
T-L A -50 128 72
T-L A -50 138 80
T-La -50 166 81
T-La -20 163 84
T-L A -20 170 87
T-L a -20 172 88
T-L A 0 162 83
T.L A 0 166 84
T-L A 0 176 85
T-L A 32 165 70
T-L A 32 165 73
T-L A 32 170 76



Material A71 0 Page 11100.3

Description
Material Code ................. 002.008.01C1 Material Name ....................... A710
UNS ................................. Other Designation ................... Class 3
Type ....................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 54614
Reference .... ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I 300.0

300.0 225.0

2 00 .0  150.0

0

I00.0 75.0

0.0 0.0
I a I I iI I a i

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tmperature degC

• -no'-tttt



Material A710 Page 11100.4

Description
Material Code ................. 002.008.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ...................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 54614
Reference .................... *

[ Composition See Page 11100.1
I Fabrication History See Page 11100.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position ................................ *
Specimen Type ........................ P-2 Filler Alloy ............................. *
Passes ................................. * Orientation .............................. *
Standard Method ......................... * Standard Year ................ *

Test Temp Break? NDTT
degF
<-120 No No
<-130 Yes Yes

*-rV"



Material A710 Page 11200.1

Description
Material Code ................. 002.009.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ............ ........ * Lot ID ............................. 47444
Reference ............................... *
Composition
C ......... ........ .............. 0.05 % M n ............................... 0.53 %
P ................................ 0.011% S ................................ 0.009 %
Si ................................ 0.26 % Cr ................................ 0.61%
Ni ................................ 0.94 % M o ............................... 0.19 %
V ...................................... Cu ........................... 1.18%
C b ............................... 0.045 % Ti ..................................... *
B ..................................... * A l ..................................... *
N ........................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ...... ................ * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time ..............................
Cold Work Strain ........................ * Aging Temperature .......................
Axing Time ............................. * Location .......... ................. *

Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................... I in
Gage Length ........... .............. 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *

Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UTS I TYS TYP Elongation RA
degF ksi I ksi ksi % %

T Room 75.1 68.0 * 27.5 *

n - not riwlw



Material A710 Page 11200.2

Description
Material Code ................. 002.009.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ...................... Wrought Metal Form ............................... Plate
Thickness ........... ............ I in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47444
Reference ............................... *

[Composition See Page 11200.1
(Fabrication History See Page 11200.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *

Specimen Type ........................ Full Shear Fracmre ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ................ ........ Standard Year ......................... *

Orien Test Ternp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -50 264 91
L-T o -50 264 92
L-T o -50 264 1 92



Material A710 Page 11200.3
Description
Material Code ................. 002.009.0IB I Material Name ....................... A710
UNS ................................... * Other Designation .. ................ Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... Lot ID .............................. 47444
Refer ce ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

0

300.0 225.0

1 200.0 150.0

100.0 75.0

0.0 0.0
p I , I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Teat Temperature degC

• - 3O1 t-1



Material A710 Page 11200.4

Description
Material Code ................. 002.009.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ...... ............ Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 47444
Reference ...............................

I Composilton See Page 1! 200.1
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced .......................... * Addl Info ............................ None
Source ................................. * M elting Practice ............ ............ *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1150 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature .. ................... *
Aginq Time ................. * Location ...........
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................... 4 in
Gage Length .......................... 2 in Loading Rate ............................
Tensile Strength Offset .................... * Uniform Elongation .......................
Tensile Modulus ......................... * Standard Method .........................
Standard Year ....... . ........

Orient Test Temp TYS TYP Elongation
degF ksi ksi ksi % %

T Room 77.8 66.5 * 28.0 *

not repord



Material A71 0 Page 11200.5

Description
Material Code................ 002.009.01132 Material Name..................... A7 10
UNS.................................... Other Designation .................. Class 2
Type ...................... Wrought Metal Form................ Plate
Thickness .......................... 4 in Composition Type.................. Actual
Composition Position........... Lot ID .......................... 47444
1Reference ..-.. . . . . .. . . . ......
[ Composition ee Pae 11200.1
[ Fabrication History See Page 11200.4
Property Measurements
Test Type ............ Charpy V Impact Position .. .......................... *

Specimen Type...................... Full Shear Fracture........................*
Did Specimen Fracture?9 . . . . . . . . . . . . Assumed Did Specimen Split?" ................... *
Standard Method ........................ Standard Year ..... *

Orien Test Tpmp CVN Energy Lat Expans;
_________ degF ft-lb MiRS
L-T 0 -50 220 86
L-TO0 -50 226 90

1 L-TO0 -50 1 264 104



Material A71 0 Page 11200.6

Desmrption
Material Code ................. 002.009.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness ............................. 4 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 47444
Reference ... .. ............... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

4.0I 300.0

0

300k 0 225.0
0

200.0 150.0

10.0 75.0

0.0 0.0
I , I ,II

-2-0.0 -60.0 10.0 80.0 150.0

TeKtTemPefature degC



Material A71 0 Page 11300.1
Description
Material Code ................. 002.010.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type .................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 58568
Reference .................... *

Composition
C ................................. 0.03 % M n ............................... 0.54 %
P ................................. 0.01% S ................................. 0.01%
Si ................................ 0.30 % Cr ................................ 0.78%
Ni ................................ 0.97% Mo ................................ 0.20 %
V ..................................... * C u ................................ 1.26 %
Cb .............................. 0... % Ti ..................................... *
B ..................................... Ti.............................. *

N ......................... Other Components ........................ *
Fabrication History
Heat Treatment ........................ QK Producer ............................... *
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ...................... .... * Killing Process .......................... *

Process Temperature ...................... * Process Time ............................ *

Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ...........................
Property Measurements
Test Type .......................... Tensile Position ................................ *

Specimen Type .......................... * Specimen Thickness .................. 1.25 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus .......................... * Standard Method ......................... *
Standard Year ................ *

Orient Test p TYS TYP Elongation RA

degF ksi ksi ksi % %
T Room 86.8 70.3 * 72

- not reported



Material A710 Page 11300.2
Description
Material Code ................. 002.010.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wiought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 58568
Reference ............................... *

[ Composition See Page 11300.1
[Fabrication History See Page 11300.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ......................
Standard Method ............. * Standard Year .......

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T o -55 102 90
L-T 0 -55 119 94
L-T o -55 122 96
T-L A -55 5 54
T.L A -55 60 63
T-L A -55 60 64

•w = epwie



Material A710 Page 11300.3

Description
Material Code ................. 002.010.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 58568
Reference .................... ......

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I 300.0

300.0 225.0

200.0 150.0

0

10o.0 75.0

0.0 0.0
I i I ,I ,I iI a

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperatue degC



Material A71 0 Page 11400.1

Description
Material Code................ 002.O1O.O1C1 Material Name..................... A710
UNS................................ * Other Designation .................. Class 3
Type.....................--Wrought Metal Form ............................ Plate
Thickiess........................ 1.25 in Composition Type.................. Actual
Composition Position........................ Lot ID .......................... 58568
1Reference.... ......... .............. *

Composition
C........................ 0..M...........00% n.............. 0-54%
P.............................. 0.01% S .............................. 0.01%
Si ............................. 0.30% Cr............................. 0.78%
Ni ............................. 0.97% Mo ............................ 0.20%

v ... ..... ..... .... ..... ..... .... *C u . . . . . . . . . . . . . . . . 1 26
Vb.............................04 i.....................................
B................................ Til.................................

N......................... ...... Other Comtponents ........... Nn
Fairication History
Heat Treatment ..................... QK Producer ............................ a
Year Produced............................ Addl Info ......................... None
Source.................................. Melting Practice......................
Ingot Position............................. Killing Process.......................
Process Temperature........................ Process Time.........................
Rolling Conditions......................... Fnal Processing....................... K
Fna Temperature .............. .1200 degF Fna Time ..........................
Cold Work Strain.......................... Aging Temperature ....................
I A ing Time .......... ..... * Location
Property Measurements
Test Type....................... Tensile Position ...........................
Specimen Type....................... * Specimen Thickness................ 1.25 in
Gage Length....................... 2 in Loading Rate.......................
Tensile Strength Offset..................... Unifonu Elongation ...................
Tensile Modulus.......................... Standard Method......................*
Standard Year ................. ...... *

Orient jTest Temp, UTS-- I TYS I TYP Elongationj M
degP ksi I ksi I kui % I %

T R~oom9058.456



Material A710 Page 11400.2

Description
Material Code ................. 002.010.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 58568
Reference ..................

[ Composition See Page 11400.1
1 Fa. !itlon History See Page 11400.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ......................... 3/4 Shear Ftacture ...........................
Did Specimen Fracture? ............. Assumed Did Specimen Split? .... . . . . . . . . . . . . . . . . . .

Standard M ethod ......................... * Standard Year ............................
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T 0 -80 123 92
L-T o -80 125 94
L-T 0 -80 129 96
T-L A -80 103 92
T-L A -80 106 93
T-LA -80 90 84

• - trq ta



Material A710 Page 11400.3

Description
Material Code ................. 002.010.01C] Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ...................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 58568
Reference .................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I I 300.0

300.0 225.0

Wt200.0 150.0

It
A

100.0 75.0

0.0 0.0
I I a I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• -not-a



Material A710 Page 11500.1
Description
Material Code ................. 002.011.011B 1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness ........................... 1.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......... ...... ........... 48682
Reference ............................... *
Composition
C ................................. 0.06 % M n ............................... 0.53%
P ................................. 0.01% S ................................ 0.008 %
Si ................................ 0.28 % Cr ................................ 0.80 %
Ni ................................ 0.92 % M o ............................... 0.20 %
V ..................................... * C u ................................ 1.14 %Cb ............................. 0.041% Ti ..................................... *
B ..................................... Ti..............................
N ...................................................... None .

Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ................................ *
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness ................... 1.5 in
Gage Length .......................... 2 in Loading Rate ....................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ...................... *
Standard Year ................ ....... *

Orient Test Temp UTS I TYS I TYP Elongationi RA
degF ksi ksi ksi % %

T Room 8.4 75.0 * 26 68



Material A710 Page 11500.2

Description
Material Code ................. 002.011.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 1.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48682
Reference ...................... ........

I Com0osltlcwio See Page 11500.1
IFabrlcaioin History See Page 11500.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ......................... 3/4 Shear Fracture ...........................
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ......................
Standard Method ......................... Standard Year ...................

Orien Test Temp CVN Energy Lat Expers
degF ft-lb mils

L-T o -55 138 86
L-T o -55 144 90
L-T o -55 1 147 1 97

am llep lallf1a1



Material A710 Page 11500.3
Description
Material Code ................. 002.011.01BI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Thickness ........................... 1.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48682
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.O 225.0

200.0 150.0

1 0

100.0 75.0

0.0 0.0
I , I a I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - r0cxud



Material A710 Page 11500.4

Description
Material Code ................. 002.011.09B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 1.5 in Composition Type ................... Actual
Composition Position ..................... Lot ID ...... ......... ............ 48682
Reference ............ ............... *

[Composition See Page 11500.1
Fabrication History See Page 11500.1
Weld
Weld Code ................... 002.011.09B 1 Weld Type .......................... SAW
Base Metal Thickness ................. 1.5 in Welding Position ....................... Flat
Preheat Temperature .............. None degF Metal Gap ......................... None in
Interpass Temperature .............. 375 degF Passes ................................. *
Filler Specification ....................... * Filler Name .................... Armco W18
Filler Carbon Content ..................... * Filler Metal Size ..................... 5/64 in
Shielding Gas ........................... * Voltage ........................... 30 volts
Amperage ........................ 400 amps Polarity ............................ DCRP
Travel Speed ............................ * Heat Input/Pass .......................... *
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............. lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 1025 degF Post-Weld Heat Time ................. 1.75 hr
Flux Type .............................. * Flux Name ........................ Linc.880
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........ ............... Full Lateral Expansion ........................ *

Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -20 82
T-LO 0 -20 86
T-L 0 -20 98

go - 1orw m



Material A71 0 Page 11500.5

Dscription
Material Code ................. 002.011.09B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ...................... Welded Joint Form ............................... Plate
Thickness ........................... 1.5 in Composition Type ................. .. Actual
Composition Position ..................... * Lot ID ............................. 48682
Reference ......... .................. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' I I -I I 300.0

300.0 225.0

200.0 150.0

0

100.0 8 75.0

0.0 0.0
, 1 I a I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

e- no(Vqm



Material A710 Page 11500.6
Description
Material Code ................. 002.011.02B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 1.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48682
Reference ........................... *

I Composition See Page 11500.1
[Fabrication History See Page 11500.1
Weld
Weld Code ................... 002.011.02B1 Weld Type .......................... SAW
Base Metal Thickness ................. 1.5 in Welding Poqition ....................... Flat
Preheat Temperature .............. None degF Metal Gap ......................... None in
Interpass Temperature .............. 375 degF Passes ................................. *
Filler Specification ....................... * Filler Name .................... Armco W18
Filler Carbon Content ..................... * Filler Metal Size .................... 5/64 in
Shielding Gas * Voltage ........................... 30 volts
Amperage ........................ 400 amps Polarity ............................ DCRP
Travel Speed ............................ * Heat Input/Pass .......................... *
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 1025 degF Post-Weld Heat Time ................. 1.75 hr
Flux Type .............................. * Flux Name ........................ Linc.880
Weld Composition Reported? ............. No
Props" Mesurement
Test Type .................. Charpy V Impact Position ................................ *
Sp eci n Type ........................ Full Lateral Expansion ........................ *
Shear Fhrure. ........................... Did Specimen Fracture? ............ Assumed
Did Spedmen Split'....................... . Standard Method ....................
Standard Year ......... ..... ........

Oriea Test Temp CVN Energy
degF ft-lb

T-L 0 -20 170
T-L 0 -20 173
T-L 0 -20 181

I ro Imund



M arn Stutua To0 ns Dat B*an

Material A71 0 Page 11500.7

Description
Material Code........ ....... 002.011.02B I Material Name..................... A710
UNS................................ * Other Designation .................. Class 2
Type......................---Welded Joint Form ............................ Plate
Thickness......................... 1.5 in Composition Type .................. Actual
Composition Position................... * Lot ID .......................... 48682
Reference..... .............. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I 300.0

300.0 225.0

0

20. 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

tw- oarrod



Material A710 Page 11600.1

Description
Material Code ................. 002.011.01C1 Material Name ....................... A710
UNS ................................ * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 1.50 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 48682
Reference ...........................
Composition
C ................................. 0.06 % M n ............ .................. 0.53 %
P ................................. 0.008%
Si ................................ 028 % Cr ................................ 0.80 %
Ni ..................... .......... 0.92% Mo ............................... 00 %
V ..................................... * Cu .1.14 %
Cb ................................ .... ........................... .14

B ...................................... Al
N ....................... ...... . .Other Components ............... None %
Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ............ ............
Ingot Position ........................... * K"r .'ocess.....................
Process Temperature ....................... * Process Time ............................
Rolling Conditions ...................... * Final Processing ......................... K
Final Temperature ............... 12U0 degF Final Time .............................. •
Cold Work Strain ........................ * Aging Temperatum ....................... *
Aging Time ............................. * Loation ................................ *
Property Measurements
Test Type ....................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness .................. 1.50 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *

Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UTS "IS TYP Elongation RA
degF ksi ksi ksi % %

T Room 97.9 87.9 24 66

* - not repolrd



Material A710 Page 11600.2

Description
Material Code ................. 002.011.01CI Material Name ....................... A710
UNS .................................. Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.50 in Composition Type ................... Actual
Composition Position ..................... Lo I . ........................ 48682
Reference ..................... *

I Compositoi See Page 11600.1
I Fabrication History See Page 11600.1
Property Measurements
Test Type ................ Charpy V Impact Position ................................ *
Specimen Type ......................... 3/4 Shear Fracture ........................... *
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ...................... *
Standard Method .... ........ Standard Year ......

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T o -80 114 91
L-T '-) -80 120 93
L-T 0 -80 98 80
T-L A -80 21 22
T-L A -80 26 30
T-L A -80 29 30

o- rot-w



Material A710 Page 11600.3

Description
Material Code ................. 002.011.0IC1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 1.50 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 48682
Reference ......... .................. *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I I I I 300.0

400.0

300.0 225.0

'm 200.0 150.0

0
0

0

100.0 75.0

0.0 0.0
I II I 2 I _

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reporhd



Mateial A710 Page 11700.1

Description
Material Code ................. 002.012.01B1 Material Name ....................... A710
UNS................................ * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ....................... 2.75 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 57053
Reference ........................... *
Composition
C ................................. 0.05% M n ............................... 0.66 %
P ................................. 0.01% S ................................. 0.01%
Si ................................ 0.30 % Cr ................................ 0.72%
Ni ................................ 0.86% M o ............................... 0.20%
V ..................................... * C u ................................. 1.19 %
Cb ............................. 0.045% Ti ..................................... *

B ...................................... Al ............................... *
N ...... * ........ Other Components ................ None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ........................... * Killing Process..................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time ........................
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ................................ *
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................. 2.75 in
Gage Legth .......................... 2 in Loading Rate ....................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method .................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

T Room 81.7 66.7 * 29 *



Material A710 Page 11700.2

Description
Material Code ................. 002.012.0181 Material Name ....................... A710
UNS ................................... Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 2.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57053
Reference ................ ........ *

I Composition See Page 11700.1
IFabrication History See Page 11700.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ......................... 3/4 Shear Fracture ...........................
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split.... . . . . . . . . . . . . . . . . . . *

Standard Method ............... *Standard Year ...........................
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T 0 -50 225 82
L-T o -50 264 88
L-T 0 1 _50 1 264 95

- not repotd



Material A71 0 Page 11700.3

Description
Material Code ................. 002.012.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 2.75 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 57053
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 - 300.0

0

300.0 0 225.0

2 00.0 150.0

100.0 75.0

0.0 0.0
I I I ,I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqmrond



Material A710 Page 11700.4

Description
Material Code ................. 002.012.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57053
Reference ..... . ..............

I Composition See Page 11700.1
[Fabrication History See Page 11700.1
Property Measurements
Test Type ......................... Tensile Position ..........................
Specimen Type .......................... * Specimen Thickness .................. 325 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi I ksi ksi % %
Room 79.3 63.5 29 *

4



Material A710 Page 11700.5

Description
Material Code ................. 002.012.01B2 Material Name ....................... A710

UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 3.25 in Composition Type ................... Actual

Composition P.sition ..................... Lot ID ............................. 57053
Reference ........................... *

SComposition See Page 11700.1
tFabrication History See Page 11700.1
Property Measurements
Test Type .................. Charpy V Impact Position ..........................
Specimen Type ......................... 3/4 Shear Fracture......................
Did Specimen Fracture? ............. Assumed Did Specimen Split ......................
Standard Method ......................... * Standard Year

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -503u 200 83

L-T o -50 220 87
L-T 0 -50 228 88

- trt



Material A71 0 Page 11700.6

Description
Material Code ................. 002.012.01B2 Material Name ....................... A710
UNS ................................... * Other Designation .................. Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 57053
Reference .......... ......... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 1 _ 300.0

300.0 225.0

0

200.0 150.0

100.0 75.0

0.0 0.0
I I I, I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•- Itru-



Material A710 Page 11800.1

Description
Material Code ................. 002.013.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference .........................
Compoattlon
C ................................. 0.04 % M n ............................... 0.55 %
P ................................. 0.01 % S ................................. 0.01%
Si.............................0.22% Cr ........................... 0.60%
Ni ................................ 0.90% Mo .............................. 0.24%
V ................................. * Cu ............................... 1.17%
Cb ............................ 0.031% Ti ...............................
B .............................. ........ Al .............................. *
N ...... ............ ........ * Other Components ... N.......... None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process'Time ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ Aging Temperature ....................... *
Aging Time ........ Location ............... *
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................. 3.25 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus .................. * ...... * Standard Method ......................... *
Standard Year ....... ................... *

Orient Test Tern 1 TYS rTYP Elongation RA
degF ksi i .

T Room 1 79.7 64.3 1 29.5 72

• otva



Material A710 Page 11800.2
Description
Material Code ................. 002.013.0B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference ............................... *

SComposltion See Page 11800.1
1Fabrcation History See Page 11800.1

Property Measurements
Test Type .................. Charpy V Impact Positiod .......................... *
Specimen Type ........................ Full Shear Fracture ...................... *
Did Specimen Split? ...................... * Standard Method .................... *
Standard Year ........................... *

Orien Test Temp CVN Energy ILat Expans Fracture?

degF ft-lb mils
L-T 0 -125 15 14 Assumed
L-T o -125 4 4 Assumed
L-T 0 -100 120 * No
L-T o -50 120 No
L-T -50 120 * No
T. -125 20 13 Assumed
,-L A -125 8 5 Assumed
T-L A -100 64 48 Assumed
T-L A -100 64 52 Assumed
T-L A -50 61 52 Assumed
T-L A -50 65 56 Assumed
T-L A -50 78 64 Assumed
T-L A -50 78 65 Assumed
T-L A 0 110 76 Assumed
T-L a 0 112 76 Assumed

a e porw-



Material A710 Page 11800.3

Descripton
Material Code ................. 002.013.01B1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... Wrought Metal Form ............................... Plate
Tbickne s .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 55946
Referece .........................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I o l I I I I I 300.0400.030.

300.0 225.0

'20.0 150.0

0o

100 & 75.0
& t

0

0.0 8 0.0
I I I, I

-200.0 -130.0 -60.0 1o 80.0 150.

TeK Teruzu degC

a -DO g- t'1



M arin Strcua Togns aaBn

Material A71 0 Page 11800.4

Description
Material Code.............. 002.013.O1BI Material Name..................... A710(
UNS........... ................... * Other Designation .................. Class 2
Type.....................--Wrought Metal Form ............................ Plate
Thickness................... .. 3.25 in Composition Type.................. Actual
Composition Position............. ......... Lot ID............... 55946j
1Reference .............. ........
[ Composition See Pape 11800.1
[Fabrication History See Page 11800.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position................
Specimen Type ............. P-2 Filler Alloy.----...................---
Passes . . . . . . . . . . . . . . . .. * O rientation .. . . . . . . . . . . ... *

Standard Method .............. * Standard Year . ................

TsTep Break? ND1T

-80 Yes Yes
-70 No No

*-not rep~ad



Material A710 Page 11800.5
Description
Material Code ................. 002.013.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ........... .... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference .......... .........

I Composition See Page 11800.1
Fabrication History
Heat Treatment ........................ QK Producer ...............................
Year Produced ........................... * Addl Info ........................... None
Source ................................. * M elting Practice ......................... *
Ingot Position ....... ................... * Killing Process .......................... *
Process Temperature ........... .......... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
A ing Time ............................. * Location ...........
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type ........................ Full Shear Fracture ........................... *

Did Specimen Split? ...................... * Standard Method .........................
Standard Year ....... . ........ *

Orien Test Temp CVN Energy Lit Expans Fracture?
degF ft-lb mils

T-L 0 -150 11 10 Assumed
T-L 0 -150 5 6 Assumed
T-L 0 -125 55 53 Assumed
T-L 0 -125 75 64 Assumed
T-L 0 -100 55 36 Assumed
T-L 0 -100 81 71 Assumed
T-L 0 -50 83 67 Assumed
T-L 3 -50 97 85 Assumed
T-L 0 0 120 80 Assumed
T-L 0 0 120 * No
T-L 0 75 120 * No
T-L 0 75 120 * No

S- not rep



Main Srcual Togns Dat BankU

Material A710 Page 11800.6

Description
Material Code ................. 002.013.01B2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference . ......... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

200.0 150.0

0 0

0

100.0 0o 75.0

0 0

0
0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temete degC

io eporte



Material A710 Page 11900.1

Description
Material Code ................. 002.013.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference ............................... *
Composition
C ................................. 0.04 % M n ............................... 0.55%
P ................................. 0.01 % S ................................. 0.01%
Si ................................ 0.22 % Cr ................................ 0.60 %
Ni ................................ 0.90 % M o ............................... 0.24 %
V ..................................... * C u ................................ 1.17 %
Cb ............................... 0.031% Ti .................................... *
B ......................................Al ............................... *
N .......................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice ................. ....... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain .......... * Aging Temperature ....................... *
Aging Time ................ * Location ........... *

Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................. 3.25 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ....... . ........ *

Ork nt Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

Room 88.3 74.8 * 28 72

- not reporta



Main Stutua Togns Dat Bank.

Material A71 0 Page 11900.2

Description
Material Code................ 002.013OLCI Material Name..................... A710
UNS.................................... Other Designation .................. Class 3
Type ...................... Wrought Metal Form ............................ Plate
Thickness ............ ............ 3.25 in Composition Type .................. Actual
Composition Position....................... Lot ID .......................... 55946
1Reference ............................. S ePa e11 0 .( composition SePn 10.
I Fabrication History See Pape 11f900O.1
Property Measurements
Test Type ................. Charpy V Impact Position ......................
Specimen Type...................... Full Shear Fracture .................
Did Specimen Fracture?9 . . . . . . . . . . . . Assumed Did Specimen Split? ..............
Standard Method . ...... * Standard Year .... . . . . . . . . ....... m..s..

Orien Test Temp CVN Enry Lat Expans

T-LO0 -100 32 23
T-L 0 -100 48 33

-not repalted



Ma~~~ ~ rin SrcuaTogn s aaB n

Material A710 Page 11900.3

Description
Material Code ................. 002.013.0C] Material Name ....................... A710
UNS .................................. * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 55946
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI I ' I I I I3 0.
400.0

300.0 225.0

200.0 150.0

100.0 75.0

0

0

0.0 0.0
, I I ,I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n -ot repm



Material A71 0 Page 11900.4

Description
Material Code ................. 002.013.01C2 Materiat Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness-- ....................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference .........................

[ Composition See Paie 11900.1
Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *
Year Produced * Addl Info ............................ None
Source ................................. * M elting Practice ......................... *
Ingot Position ......................... ..... Kiling Prss ..................... *
Process Temperature ...................... * Process "atme ........................... *
Rolling Conditions ........................ * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ...................... *
Aging Time ............................. * Location ................................ *
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Split? * Standard Method ....................
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expmns Fracure?
degF ft-lb mils

T-L 0 -150 2 1 Assumed
T-L 0 -150 5 2 Assumed
T-L 0 -125 33 24 Assumed
T-L 0 -125 33 24 Assumed
T-L o -100 74 57 Assumed
T-L o -50 91 69 Assumed
T-L o -50 96 72 Assumed
T-L 0 0 120 * No
T-L o 0 120 * No
T-L o 75 120 * No
T-L 0 75 120 * No

Itlw'-



Material A710 Page 11900.5
Description
Material Coe ................. 002.013.01C2 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 55946
Reference ....... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
_ ft-lb

400.0 
30.

300.0 225.0

20O.0 150.0

0 00

100.0 0 75.0

0

0.0 8 0.0
, II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-nou-



Material A71 0 Page 11900.6

Description
Material Code ................. 002.013.01C2 Material Name ....................... A710
UNS ................................... * Other Designation .................. . Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 3.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 55946
Reference .................... *

[ Composition See Page 11900.1
Fabrication History See Page 11900.4
Property Measurements
Test Type ............. Nil Ductilty Transition Position ................................
Specimen Type ....................... P-2 Filler Alloy .............................
Passes ................................. * O rientation .............................. *
Standard Method ........................... * Standard Year .......

Test Temp Break? NDT 
degF
-100 Yes Yes

-90 No No

*-not reporte



Material A71 0 Page 12000.1

Description
Material Code ................. 002.014.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................. 8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 40574
Reference ......... .................. *
Composition
C ................................. 0.04 % M n ............................... 0.70 %
P ................................. 0.01 % S ................................ 0.009 %
Si ................................ 0.35 % C r ................................ 0.71 %
N i ................................ 0.99 % M o ............................... 0.20 %
V ..................................... * C u ................................ 1.20 %
Cb ............................... 0.04 1% Ti ..................................... *

B ..................................... * A l ..................................... *
N .............. .................. Other Components .....
Fabrication History
Heat Treatment ........................ Q,K Producer ...............................
Year Produced . .......................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1100 degF Final Time ..............................
Cold Work Strain ........................ * Aging Temperature .......................
Aping Time ............................. * Location ................................
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thickness .................... 8 in
Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year .......................... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

T Room 81.4 59.9 30 78

• - not r



Material A710 Page 12000.2

Description
Material Code ................. 002.014.01B I Material Name ....................... A710
UNS .............................. * Other Designation ................... Class 2
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................ 8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 40574
Reference ................... *

I Composition See Page 12000.1
I Fabrication History See PaRe 12000.1
Property Measurements
Test Type .................. Charpy V Impact Position .................. ............. *
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ............. * Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -50 104 80
L-T o -50 123 85
L-T -.50 148 94
T-L A .50 115 85
T-L A -50 118 90
T-L -.50 91 81

.no I-e



Material A71 0 Page 12000.3
Description
Material Code ................. 002.014.01B I Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 2
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ 8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 40574
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.I I II I 300.0

300.0 225.0

S 200.0 o 150.0

o

A

100.0 75.0

0.0 0.0
i I I , I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempeture degC



Material A710 Page 12100.1
Decription
Material Code ................. 002.014.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... Wrought Metal Form ................................ Plate
Thickness ............................. 8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ......................... 40574
Reference ..... ...................... *

Composition
C ................................ 0.04 % Mn ............................... 0.70%
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.35% Cr ................................ 0.71%
Ni ................................ 0.99% Mo .............................. 0.20 %
V ...................................... Cu ........................... 1.20%
Cb .............................. 0.041% Ti ............................... *

B ...................................... Al. ...
N ..................................... Other Comone is ................... None%
Fabrication History
Heat Treatment ........................ QK Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ................................. * Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *

Process Temperature ...................... * Process ume ............................ *

Rolling Conditions ....................... * Final Processing ......................... K
Fmal Temperature ................ 1100 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aitin Time ............................. * Location ................................ *

Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness .................... 8 in

Gage Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

[Oriet Test TwmP UTS TYS TYP Elongation RA
ftgF i~si Iowk % %

T Rom843 69.6 *27 73--

km reir

• -no I- m



Material A710 Page 12100.2

Description
Material Code ................. 002.014.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................. 8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 40574
Reference ............................... *

[Composition See Page 12100.1
Fabrication History See Page 12100.1
Property Measurements
Test Type .................. Charpy V Impact Position ...........................
Specimen Type ........... ............ Full Shear Fracture ...........................
Did Spccini.n Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? . . . ... . . . . . . . . . . . . . . .

Standard M ethod ......................... * Standard Year ...........................
Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
L-T 0 -80 145 95
L-T 0 -80 150 101
L-T o -80 96 77
T-L A -80 122 86
T-L A -80 138 86
T-L A -80 176 95

-nCOC



Material A710 Page 12100.3

Description
Material Code ................. 002.014.01C1 Material Name ....................... A710
UNS ............................ ...... Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................. 8 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 40574
Reference ...... ....

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

40,00 I I I I 300.0400.030.

300.0 225.0

m 200.0 150.0

A> 8
0

100.0 75.0

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature. degC

• - not repcr1d



Material A710 Page 12200.1

Description
Material Code ................ 002.015.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... Wrought Metal Form ........................... Plate
Thickness ........................ 1.75 in Composition Type ............... Actual
Composition Position ..................... Lot ID ............................. 40574
Reference ............ ........ *
Composition
C ............................ 0.04% Mn ............................... 0.70%
P .................. .............. 0.01% S ................................ 0.009 %
Si ................................ 0.35% Cr ................................ 0.71%
Ni ................................ 0.99% M o .............................. 0.20 e,
V ..................................... * C u ................................ 1.20 %
Cb ............................... 0.041% Ti .. . ............................... *
B ..................................... * A l ..................................... *
N ....... ............................. * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q.K Producer ............................... *

Year Produced ........................... * Addl Info ........................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Tme ............................
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ Aging Temperature ....................... *
Aiting Time ............................. Location ... .. ............... *
Property Measurements
Test Type .......................... Tensile Position ................................
Specimen Type .......................... * Specimen Thicness ................ 1.75 in
Gage Length .......................... 2 in Loading Rate ............................
Tensile Strength Offset .................... * Uniform Elongation ...................
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ...........................

Orient Test Temp TYS TYP n

T Room 6.4 75.9 * 28

- not reported



Material A71 0 Page 12200.2

Description
Material Code ................. 002.015.01C1 Material Name ...................... A710
UNS ----------------------------------- * Other Designation ................... Class 3
Type ----------------....... Wrought Metal Form ............................... Plate

icknes ......................... 1.75 in Composition Type ................... Actual
Composition Position ..................... *Lot ID ............................. 40574
Reference --------. . ................... *

I Composition See Page 12200.1
Fabrication History See Page 12200.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ---------------------- Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? - - - - - - - - - - - - - - - - - - - -  * Standard Method ---------------------- *
Standard Year -------. ........ *

Orien Test Temp CVN Energy

degF ft-lb
L-T 0 -80 222
L-T o -80 224
LoT o -80 240
T-L A -80 136
T-L A -80 140
T-L A -80 148

•M - q1m0[



Material A71 0 Page 12200.3

Description
Material Code ................. 002.015.01CI Material Name ----------------------- A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.75 in Composition Type ----------------- Actual
Composition Position ..................... -- Lot ID ---------------------------- 40574
Reference ...............................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0I I I I I 300.0

0

300.0 § 225.0

200.0 £ 150.0
>a

100.0 75.0

0.0 0.0
I I I I, I ,I aI _

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporte



Material A710 Page 12300.1

Description
Material Code ................. 002.016.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 2.25 in Composition Type ................. .Actual
Composition Position ..................... Lot ID ............................. 52110
Reference . ........................... *
Composition
C ............... ................. 0.05 % M n ............................... 0.51%
P ................................. 0.01 % S ................................. 0.01 %
Si ................................ 0.30 % Cr ................................ 0.72 9
Ni ................................ 0.93 % M o ............................... 0.20 %
V ..................................... * C u ................................ 1.19 %
Cb .............................. 0.04 % Ti ..................................... *

B .....................................Al ............................... *
N ............. * Other Components ...... ....... None %
Fabrication History
Heat Treatment ........................ Q,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ None
Source ................................. * M elting Practice .........................
Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... K
Final Temperature ................ 1200 degF Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature .................... *
A ing Time ................. * Location *
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type .......................... * Specimen Thickness .................. 2.25 in
GC .ge Length .......................... 2 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp TYS TYP Elongation RA
degF ksi ksi ksi % %

T Room 84.4 70.2 * 31 74

not rfO te



Material A710 Page 12300.2

Description
Material Code ................. 002.016.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 52110
Reference ..........................

I Composition See Page 12300.1
Fabrication History See Page 12300.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 14T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *
Standard Method ......................... * Standard Year ........................... *

Ozien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L o -100 76 56
T-L o -100 96 66

•-not r ud



Material A71 0 Page 12300.3

Description
Material Code ................. 002.016.01C1 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 52110
Reference ..................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I 300.0

300.0 225.0

200.0 150.0

0

100.0 o 75.0

0.0 0.0
II ,I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*not -



Material A71 0 Page 12300.4

Description
Material Code ............... 002.016.09CBA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ........................ W elded Joint Form ............................... Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 52110
Reference ....... ....................... *

I Composition See Page 12300.1
I Fabrication History See Page 12300.1
-id

Weld Code ............... 002.016.09CBA Weld Type .......................... SAW
Base Metal Thickness ................ 2.25 in Welding Position ....................... Flat
Preheat Temperature .............. None degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................... ............ 12
Filler Specification ....................... * Filler Name .................... Armco W24
Filler Carbon Content ................... * Filler Metal Size ..................... 5/32 in
Shielding Gas ........................... * Voltage .................. ........ 32 volts
Amperage ........................ 800 amps Polarity ............................ DCRP
Travel Speed ..................... 12 in/iun Heat Input/Pass ................... 128 KJ/m
Joint Preparation ............ Double U-Groove Number of Sides ..................... 2
Location wrt Weld ............. I lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ...................... Lindel66p
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Shear Fracture ...........................
Did Specimen Fracture? ............. Assumed Did Specimen Split? ......................
Standard Method ............. * Standard Year ......

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

T-L o -50 12 6
T-L 0 -50 14 8
T-L o -25 22' 15
T-L o -25 46 32
T-L o 0 55 38
T-L o 0 56 40

- not rqwpm'd



Material A710 Page 12300.5

Description
Material Code ............... 002.016.09CBA Material Name ...................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Welded Joint Form ............................... Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 52110

1 Reference .... .............

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 
300.0

300.0 225.0

200.0 150.0

100.0 75.0

0
0

0

0.0 0.0
I Ia=II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•o -repafed



Material A710 Page 12300.6

Description
Material Code ............... 002.016.02CBA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 52110
Reference ............................... *

[ Composition See Page 12300.1
[Fabrication History See Page 12300.1

Weld
Weld Code .................. 002.016.02CBA Weld Type .......................... SAW
Base Metal Thickness ................ 2.25 in Welding Position ....................... Flat
Preheat Temperatare .............. None degF Metal Gap ......................... None in
Interpass Temperature .............. 200 degF Passes ................................ 12
Filler Specification ...................... * Filler Name .................... Arm co W24
Filler Carbon Content ..................... * Filler Metal Size ........ ............ 5/32 in
Shielding Gas ........................... * Voltage ........................... 32 volts
Amperage ........................ 800 amps Polarity ...................... ..... DCRP
Travel Speed ..................... 12 in/min Heat Input/Pass ................... 128 KJ/in
Joint Preparation ............ Double U-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ........................... * Flux Name ...................... Lindel66p
Weld Composition Red' ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. I/4T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *

Standard Method ......................... * Standard Year ............
Orien Test Temp CVN Energy Lat Expmns

degF ft-lb mils
T-L 0 15 62 45
T-L o -125 66 49
T-L o -100 60 42
T-L o -100 64 46
T-L -.50 124 84
T-L o -50 87 56
T-L o 0 122 86
T-L o 0 96 66

not-



Material A710 Page 12300.7

Descriptton
Material Code ............... 002.016.02CBA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... te
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 52110
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

i 200.0  150.0

0 0

0
0

100.0 75.0
88

0.0 0.0
II I I p I I

-2w.0 -130.0 -60.0 10.0 80.0 150.0

Teat Temperature degC



Material A710 Page 12300.8

Description
Material Code ............... 002.016.09CAS Material Name ...................... A710
UNS .................................. * Other Designation ................... Class 3
Type ......................... W elded Joint Form ............................... Plate
Thickness ................ ......... 2.25 in Composition Type ................... Actual
Composition Position .... ................ * Lot ID ............................. 52110
Reference .................... *

[ Composition See Page 12306.1
Fabrication History See Page 12300.1
Weld
Weld Code ................ 002.016.09CAS Weld Type ......................... SMAW
Base Metal Thickness ................ 2.25 in Welding Position .................. Vert-Up
Preheat Temperature ................ 70 degF Metal Gap .......................... 3/16 in
Interpass Temperature .............. 100 degF Passes .................. ............. 14
Filler Specification ............... E8018-C 1 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ...................... 1/8 in
Shielding Gas ........................... * Voltage ........................... 22 volts
Amperage ........................ 140 amps Polarity ............................ DCRP
Travel Speed ............................ * Heat Input/Pass .......................... *
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 1150 degF Post-Weld Heat Time ................... 5 hr
Flux Type ........................... * Flux Name ..............................
Weld Composition Reported. . ...... No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Shear Fracture ................ ..........
Did Specimen Fracture? ............. Assumed Did Specimen Split? ......................
Standard Method .............. * Standard Year ................

Orien Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L 0 -60 35 31
T-L o -60 44 37
T-L 0 -60 55 45

not epm-



Material A710 Page 12300.9

Description
Material Code ............... 002.016.09CAS Material Name ....................... A710
UNS .................................... * Other Designation ................... Class 3
Type ....................... Welded Joint Form ............................... Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......... .................. 52110
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0

0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not rep~xad



Material A710 Page 12300.10

Descrlption
Material Code ............... 002.016.02CAS Material Name ....................... A7 10
UNS ................................... * Other Designation ................... Class 3
Type ....................... Welded Joint Form ............................... Plate
Thickness ......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 52110
Refereace ...................

[ ComposKion See PaRe 12300.1
[Fabrication History See Page 12300.1
Weld
Weld Code .................. 002.016.02CAS Weld Type ......................... SMAW
Base Metal Thickness ................ 2.25 in Welding Position ................... Vert-Up
Preheat Temperature 70 degF Metal Gap ...................... 3/16 in
Interpass Temperature .............. 100 degF Passes ................................ 14
Filler Specification ................ E8018-CI Filler Name ............................. *
Filler Carbon Content ...................... * Filler Metal Size ...................... 1/8 in
Shielding Gas * Voltage ........................... 22 volts
Amperage ...................... 140 amps Polarity ............................ DCRP
Travel Speed ............................ * Heat Input/Pass ..................... *
Joint Preparation ........... Double V-Groove Number of Sides ...................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 1150 degF Post-Weld Heat TLme ................... 5 hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported? .............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... I/4T
Specimen Type ........................ Full Shear Fracture ........................... *
Did Specimen Fracture? ............ Assumed Did Specimen Split? ..................
Standard Method ......................... * Standard Year .

Oi Test Temp CVN Energy Lat Expans
degF fl-lb mils

T-L o0 -120 35 31

T-L o -120 49 40
T-L o -120 97 76
T-L o -80 104 80
T-L o -80 113 82
T-L -80 134 93
T-L o -60 122 91
T-L o -60 136 91
T-L o -60 144 92
T-L o 20 177 76
T-L o 20 178 77
T-L o 20 190 88

- areo



M i S Togns Dt ank

Material A71 0 Page 12300.11

DorIpton
M erial Code .............. 002.016.02CAS Material Name ....................- A 0
UNS .............................. * O( r Designation ................... Class 3
Type ......................... Welded Joint Form ............................... Plae
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... Lot ID ............................. 52110
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I T1 300.0

30O.O 225.0

o

200.0 150.0

> 002

0

100.0 75.0

0

0

0.0 0.0
i I I I a I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempenae degC.

o-t-



Material A71 0 Page 12300.12

Description
Material Code ............... 002.016.09CAA Material Name ...................... A710
UNS ........................... * Other Designation ................. Class 3
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................ 2.25 in Composition Type .................. Actual
Composition Position ..................... * Lot ID ............................. 52110
Reference ............................... *

I ComPostior, See Page 12300.1
I Fabrication History See Page 12300.1
Weld
Weld Code ................ 002.016.09CAA Weld Type ........................ SMAW
Base Metal Thickness ................ 2.25 in Welding Position ................... Vert-Up
Preheat Temperature ................ 70 degF Metal Gap .......................... 3/16 in
Interpass Temperature ............. 100 degF Passes ................................ 16
Filler Specification ................ E8018-C1 Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ...................... 1/8 in
Shielding Gas ........................... * Voltage ........................... 22 volts
Amperage ........................ 140 amps Polarity ............... ............ DCRP
Travel Speed ............................ * Heat Input/Pass .......................... *
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .............................. *
Weld Composition Reported . . . . . . . . . ..  No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. I/4T
Specimen Type ...... ............... Full Shear Fracture ........................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ......................
Standard Method .............. * Standard Year .......................... *

Orten Test Temp CVN Energy Lat Expans

degF ft-lb mils
T-L 0 -60 31 26
T-L o -60 31 27
T-L o -60 38 28

*.not• 



Material A71 0 Page 12300.13

Description
Material Code .............. 002.016.09CAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3

Type ......................... W elded Joint Form ............................... Plate
Thickness .............. ........ . 2.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............... .......... 52110
Reference ...............................

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0400.030.

300.0 225.0

L 200.0 150.0

100.0 75.0

0
0

0.0 0.0
__ _ I I I i I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not repered



Material A710 Page 12300.14
Dcrlptlon
Material Code ............... 002.016.02CAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... Welded Joint Form .............................. Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position . .................... Lot ID ............................. 52110
Reference ............................... *

[ Composition See Pave 12300.1
Fabrication History See Page 12300.1
Weld
Weld Code ................. 002.016.02CAA Weld Type ...................... SMAW
Base Metal Thickness ................ 2.25 in Welding Position ................... Vert-Up
Preheat Temperature ................ 70 degF Metal Gap .......................... 16 in
Interpass Temperature .............. 100 degF Passes ................................ 16
Filler Specification ................ E8018-Cl Filler Name ............................. *
Filler Carbon Content ..................... * Filler Metal Size ...................... 1/8 in
Shielding Gas ........................... * Voltage ........................... 22 volts
Amperage ........................ 140 amps Polarity ............................ DCRP
Travel Speed "* Heat Input/Pass ..........................
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... Post-Weld Heat Time .....................
Flux Type .............................. , Flux Name ..............................
Weld Composition Reported? ............. No
Property Measurement
Test Type ................ Charpy V Impact Position .......................... 1/4T
Specimen Type ..................... Fall Shear Fracture ...................... *

Did Specimen Fracture? ............. Assumed Did Specimen Split? ...................... *

Standan Method * Standard Year ...........................
Orien Tst Temp CVN Energy Lat Expans

degF ft-lb mils
T-L 0 -120 113
T-L o -120 22 20
T-L o -120 90 70
T-L o -80 109 81
T-L o -80 119 83
T-L o -80 120 84
T-L o -60 125 83
T-L o -60 126 86
T-L o -60 139 93
T-L o 20 173 93
T-L o 20 174 96
T-L o 20 183 96

m- rn-m



Material A710 Page 12300.15

Description
Material Code ............... 002.016.02CAA Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ........................ Welded Joint Form .............................. Plate
Thickness .......................... 2.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 52110
Reference ........................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I II 300.0400.030.

300.0 225.0

0

200.0 150.0
> 0

0
0

0 0

100.0 75.0

0
0.0 0.0

I I I I I I I0.

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rqpne



Material A71 0 Page 12400.1

Description
Material Code............... 002.017.O1CI Material Name ............... ...... A710
UNS.................................... Other Designation .................. Class 3
Type.....................-Wrought Metal Form ................ Plate
Thickness......................... 4.5 in Composition Type.......... Actual
Composition Position................... * Lot ID............... 52100
Reference............ ... *
Composition
C ........................... 0.05% Mn ,........................... 0.59%
P.............................. 0.01% S............................ 0.009%
Si ............................ 0.35% Cr............................ 0.76%
Ni _. ............. 0.90% Mo ........................... 0.19%

v .... ...... ..... ...... .. - . ..... *C u . . . . . . . . . . . . . . . . 1 2 %

Vb.............................04 i.....................................%
CB...............................4 Til................................. *

I............................Al............. oonts.................. n

Fabrication History
Heat Treatment...................... Q,K Producer ...........................
Year Produced............................. Addl Info ......................... None
Source.................................. Melting Practice...................... *
Ingot Position ........ ...... Killing Process....................... *
Process Temperature ........... Process Time.........................*
Rolling Conditions............* Final Processing....................... K
Final Temperature............... 1200 degF Final Time .......................... *
Cold Work Strain .. ......... * Aging Temperature .................... *

IA~inp Time . . . . . . . . . . . . . .. * Location .. . . . . . . . . . . . . . . .*
Property Measurements
Test Type........................ Tensile Position.................. .......... *
Specimen Type............................ Specimen Thickness........... ...... 4.5 in
Gage Length........................ 2 in Loading Rate .............. *
Tensile Strength Offset...................... Uniform Elongation .................... *
Tensile Modulus........................... Standard Method....................... 0
Standard Year......................... *

Oret TsITm T Y TYP IElon~gaton RA
degF ksi ks s

T Room 1 .86.2 26-.5-F 75

*-not reported



Material A710 Page 12400.2

Description
Material Code ................. 002.017.01CI Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ........................... 4.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 52100
Reference .........................

I Composition See Page 12400.1
[Fabrication History See Page 12400.1
Property Measurements
Test Type .................. Charpy V Impact Position ................................ •
Specimen Type ........................ Full Shear Fracture ........................... •
Did Specimen Fracture? . . . . . . . . . . . . . Assumed Did Specimen Split? ...................... •
Standard Method ......................... * Standard Year .......................... *

Orien Test Temp CVN Energy Lat Expans
degF ft-lb mils

L-T 0 -80 160 89
L-T o -80 174 92
L-T 0 -80 208 96

m- rep wd



Materia' A71 0 Page 12400.3

Description
Material Code ................. 002.017.01CI Material Name ....................... AI0
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form .. ............................ Plate
Thickness ........................... 4.5 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. 52100
Reference ............................... *

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

S200.0 150.0

100.0 75.0

0.0 0.0
I i p I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• -not r-o'l



Material A71 0-A Page 12500.1

Description
Material Code ................... 002.018.01 Material Name ..................... A710-A
UN S ................................... Other Designation ................... Class 3
Type ............... ..... W rought M etal Form ............................... Plate
Thickness 1......................... I in Composition Type ................... Actual
Composition Position ................ . * Lot ID .......................... D6873-1A
Reference ............ 3400
Composition
C ................................. 0.06 % M n ............................... 0.50 %
P ................................ 0.013 % S ................................ 0.004 %
Si ................................ 0.28 % C r ................................ 0.75 %
N i ................................ 0.88 % M o ............................... 0.21 %
V ..................................... * C u ................................ 1.16 %
C b ................... ........... 0.03 % T i ..................................... *
B ..................................... * A l ................................ 0.03 %
N .................. .................. * Other Components ..... None %
Fabrication History
Heat Treatment ........ Q,K Producer ........................... Lukens
Year Produced ....... .............. 1984 Addl Info ............................ None
Source ........................... Lukens M eltingPractice ......................... *

Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolliny Conditions ....................... * Final Processing ....................... Q,K
Final Iemperature ........................ * Final Tim e .............................. *
Cold \'!ork Strain ........................ * Aging Temperature ....................... *
Agin Tim e ............................. * Location ................................ *

TopCrty Measurements
Test " vpe .......................... Tensile Position ............................. 1/2T
Speci-.en Type .................. Cylindrical Specimen Thickness ................. 0.252 in
Gage iength .......................... I in Loading Rate ............................ *
Tensil Strength Offset .................... * Uniform Elongation ...................... *
Tensil. M odulus ........................ * Standard M ethod ......................... *
Stan& ,d Year .... .. . ... ............ *

Oient Test Temp f UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

L 75 96.5 87.5 89.5 79.0
75 97.2 88.0 89.6 27.0 79.0
75 98.0 88.5 89.7 26.0 79.0
75 98.4 89.8 90.9 26.5 78.6
75 98.5 89.8 90.9 26.8 78.4

±. 75 98.5 * 90.9 27.0 78.3

* -not reportled



Material A71 0-A Page 12500.2

Description
Material Code ................... 002.018.01 Material Name ..................... A710-A
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form .............................. Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873- IA
Reference............. 3400

[ compos1tln See Page 12500.1
1Fabrication History See Page 12500.1
Property Measurements
Test Type ................ Fracture Toughness Position ............................ 1/2T
Specimen Type .................... Compact Specimen Thickness ................... 1.0 in
Crack Length ............................ * Lo ading Type ...........................
Loading Rate ........................ * KQ............................. 
KIc .................................... * V alid KIc? .................... .........
Reason for Invalid ........................ * JIc .... .............................
KJc .................................... * Jlcpr .. ...................... Per Standard
Curve Shape ............................ * Standard Method ...................... E813
Standard Y ear ........................ 1987 - - -____Tear _M o

Orien Test Temp CODi CODIc JI Jmax Tear Mod
degF in in in-lb/in2 in-lb/1n2 in-lb n*•2

L-T 72 0.0258 0.0287 8209 4676 277.1
L-T 72 0.0303 0.0265 8220 4220 235.4
T-L 0 0.0184 0.0210 4727 3205 210.5
T-L 0 0.0203 0.0190 4996 2751 197.0
T-L 72 0.0185 0.0225 4407 3423 203.0
T-L 72 0.0192 0.0199 4350 2963 198.8

•% -non



Material A71 0-A Page 12500.3

Description
Material Code ................... 002.018.01 Material Name ..................... A710-A
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873-1A
Reference ............ ............... 3400

1 Composition See Page 12500.1
IFabrication History See Page 12500.1
Property Measurements
Test Type Charpy V Impact Position..........................112T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . . .  *
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . . * Standard Method ....................
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -220 5 1 3
L-T 0 -200 "18 76 41
L-T 0 -180 118 76 41
L-T o -160 137 84 56
L-T o -160 5 2 6
L-T 0 -140 169 86 76
L-T 0 -120 168 89 76
L-T 0 -120 210 100 100
L-T o -100 201 94 100
L-T 0 -80 192 95 100
L-T o -60 213 95 100
L-T o -50 206 98 100
L-T 0 -50 221 97 100
L-T 0 0 212 94 100
L-T o 0 213 97 100
T-LA -220 10 5 2
T-LA -200 22 10 8
T-L * -180 100 68 34
T-L £ -160 108 74 39
T-L A -140 125 79 52
T-L A -120 132 77 61
T-L A -120 136 82 61
T-L " -100 146 86 64
T-L A -80 149 94 70
T-L a -70 149 85 71
T-L -60 181 92 100
T-L A -50 167 87 100
T-L A -50 186 96 100
T-L A 0 175 88 100
T-L A 0 178 94 100

•no - t- a



Material A710OA Page 12500.4

Description
Material Code.................. 002.018.01 Material Name.... ................. A710-A
UNS ................. . * Other Designartion ....... .......... Class 3
Type............-........ Wrought Metal Form. ...................... ....... Plate
Thickness..........................1I in Composition Type.......... Actual
Composition Position .................... * Lot ID...................... D6873-IA
Reference ... . . ... .. . ... 3400

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 IIII 300.0

300.0 0225.0
0 0 0

0
0

0

0 0

AA

1 00.0 7 50.0

A

0o. 750 .0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporte



Material A71 0-A Page 12500.5
Description

Material Code ....... ........... 002.018.01 Material Name ..................... A710-A
UNS ............... ................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form .............................. Plate
Thickness ............................. I in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873-1A
Reference ................ 3400

[CompositIon See Page 12500.1 ]
[ Fabrication History See Page 12500.1
Property Measurements
Test Type .................... Dynamic Tear Position .......................... 1/2T
Specimen Type ................ Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................
Standard Method . ...................... * Standard Year ............................

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 -100 35 13
L-T 0 -80 65 17
L-T 0 -70 1980 100
L-T o -60 1990 100
L-T o -40 1830 100
L-T 0 -40 1965 100
L-T 0 -20 1815 100
L-T o 0 2000 100
L-T o 20 1820 100
L-T 0 40 1865 100
T-LA -60 90 25
T-La -40 145 30
T-L -40 260 33
T-L A -30 180 30
T-L A -20 1375 100
T-L A -20 685 59
T-L A 0 1355 100
T-L A 0 580 49
T-L A 20 1330 100
T-L A 40 1280 100

• - not repxW,



Material A71 0-A Page 12500.6

Description
Material Code ................... 002.018.01 Material Name ..................... A710-A
UNS ................................... * Other Designation .................. lass 3
Type ....................... W rought M etal Form .............................. Plate
Thickness ............................. 1 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873- IA
Reference ............................ 3400

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

320.0I I I , I I I 2400.03200.0 20.

00 0 0

2400.0 0 00 1800.0

1600.0 1200.0

.
A

800.0 A 600.0

A

A
A

0.0 o o 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

.not repotad



Material A710-A Page 12600.1
Description
Material Code ................... 002.019.01 Material Name ..................... A710-A
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ........................... 1.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B9671-IE
Reference ............................ 3200
Composition
C ................................. 0.07 % M n ............................... 0.63 %
P . -. ............................ 0.012 % S ............... ................ 0.002 %
Si ................................ 0.25 % Cr ................................ 0.78 %
Ni ................................ 0.85% M o .............................. 0.22%
V ..................................... * C u ................................ 1.14 %
Cb ............................. 0.031% Ti ..................................... *
B ................................... . A ............................... 0.02 %

.N ..................................... Other Components ................... None %

Fabrication History
Heat Treatment ........................ Q,T Producer ........................... Lukens
Year Produced ........................ 1982 Addl Info ............................. None
Source ............................ Lukens M elting Practice ......................... *
Ingot Position ........................... Killing Process .......................... *
Process Tempeature. ...................... Process Time ............................ *
Rolling Conditions ....................... Final Processing ....................... Q,T
Final Temperature ................ 1100 degF Final Time ............................. *
Cold Work Strain ........................ Aging Temperature ....................... *
Aging Time ............................. Location ................................
Property Measurements
Test Type .......................... Tensile Position ............................. I/2T
Specimen Type ................. Cylindrical Specimen Thickness ................. 0.252 in
Gage Length ......................... 1.0 in Loading Rate ............................ *
Tensile Strength Offset .................... * Tensile Yield Point ....................... *
Uniform Elongation ....................... * Tensile Modulus ......................... *
Standard Method ......................... * Standard Year ...............Orient Test Temp, UTS TYS Elongation RA

degF ksi ksi % %
L 75 101.4 26 78.2
L 75 93.5 83.4 30.0 81.0
T 75 103.3 92.4 23.4 73.9
T 75 1 104.3 1 93.8 28.1 1 74.2



Marine~~ ~ ~ ~~ Stutua T0.hlsDtaBn

Material A71 0-A Page 12600.2

Description
Material Code...................002.019.01 Material Name....... ....... ....... A710-A
UNS - ................ * Other Designation ................... Class 3
Type............ Wrought Metal Form .......................... .... Plate
Thickness ..... ........ 1.0 in Composition Type.. ........ ......... Actual
Composition Position .. . . . . . . . . . Lot ID .. . . . . . . . . . . . . B9671-IE
Reference ........ 3200

1 ComposItIon See Page 12600.1 -------______

1 Fabrication History See Page 12600.1
Property Measurements
Test Type ..... ..... Fracture Toughness Position -. ............... .... 1/2T
Specimen Type .......... Compact Specimen Thickness ................... 1.0 in
Crack Length ............... * Loading Type.........................
Loading Rate .. . . . . . . . . . . . . * KQ . . . . . . . . . . . . . . .
KIc . . . . . . . . . . . . . . . .... * V alid K lc? .. . . . . . . .
Reason for Invalid .. . . . . . . - - - - * Hc .. . . . . . . . .. . . . . . . . .
KJc -- - _. ... . ............ * Jlcpr ............. Per Standard
Curve Shape .............. * Standard Method..................... E318
IStandard Year ._. ... .. ... .. ... .. 1987---_ _ _ _ _

Orien Test Temp - CODi CODIc JI J Jmax Tear Mod
degF in in in-lb/in2 in-lb/in**2 in-lb/in**2

L-T 72 0.0198 0.0230 5738 3751 215.2-
L-T 72 0.0271 0.0239 8309 4217 218.0
T-L 0 0.0141 0.0137 3463 2163 186.5
T-L 72 0.0159 0.0155 3681 2403 169.3

ST-L 1 72 10.0174 10.0181 1 4183 278 1 183.1

*-not .qpmr~



Material A71 0-A Page 12600.3

IDescription
Material Code ---- 002.019.01- Material Name ..... ..... A710-A
UNS . . . ... . . . . . . . . . *Other Designation - - - - - - - - -- Class 3
Type............ Wrought Metal Form .................... Platei
Tickness---------..... 1.0 in Composition Type ................... Actual
Composition Position...................... Lot ID......................... B9671-IE.
Reference.....................3200
Composit ion -See Page 12600.1
IFabrication History See Page 12600.1
Property Measurements
Test Type . ....... Charpy V Impact Position........................---1/4T
Specimen Type .............Full Did Specimen Fracture?............. ......
Standard Method ... ........ * Standard Year--

Orien Test Temp CV1,4 Energy Lat Expans Shear Split?
degF ft-lb mils%

L-T 0 -220 10 3 5 No
L-T 0 -200 34 18 10 No
L-T 0 -180 31 17 8 No
L-T 0 -160 45 29 11 No
L-T 0 -140 120 79 54 Yes
L-T 0 -140 129 82 52 No
L-T 0 -140 20 11 8 No
L-T 0 -120 103 72 41 No
L-T 0 -120 145 82 66 No
L-TO0 -120 183 93 100 Yes
L-T 0 -100 146 85 69 No
L-T 0 -80 158 87 78 Yes
L-TO0 -60 168 95 85 No
L-T 0 -60 186 99 100 Yes
L-T 0 -50 189 95 100 Yes
L-T 0 -50 192 96 100 Yes
L-T 0 -40 200 95 100 Yes
L-T 0 -20 204 98 100 Yes
L-T 0 0 191 89 100 Yes
L-T 0 0 206 96 100 Yes
T-L -220 5 2 3 No
T-LA -200 18 8 8 No
T-LA -'.30 10 6 6 No
T-L 4  -160 26 15 9 No
T-L 6  -140 56 36 23 No
T-LA -120 58 35 25 NJ
T-L A -120 74 51 28 No
T-L' -100 116 80 54 No
T-LA -80 110 73 60 No
T-Lh -60 155 85 100 No
T-LA -50 109 68 67 No
T-L A-50 138 66 76 No
T-LA -50 150 83 100 No
T-LA -40 171 95 100 No
T-L -20 127 1 82 83 No

(continued)
-not reported



Main Stutua Togns Dat B -ank".

Material A71 0-A Page 12600.4

(continued) _______

Orien Test Temp CVN Energy -Lat Expans Shear Split?
degF ft-lb mils%

T-L £-20 130 83 82 No
T-L£ 0 159 85 100 No
T-L£ 160 89 100 No

TL20 141 85 85 No
T-L£ 40 167 94 100 No



Material A71 O-A Page 12600.5

Description
Material Code .................. 002.019.01T Material Name .................... A710-A
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ........................... 1.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B9671-1E
Reference ............................ 3200

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

I ' I I ' II230 .0

400.0

300.0 225.0

0 0

0 08 o

a. 200.0 150.0
> Ao° *

A
A 

A

0

100.0 A 75.0
A

0

0 0
A

A 0

0.0 0.0
I Ii I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rqepd



Material A71 0-A Page 12600.6

Description
Material Code .................. 002.019.01B Material Name ..................... A710-A
UNS ----------------------............ * O ther Designation . ............... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 1.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ......................... B9671-IE
Reference ... ......................... 3200

[ Composition See Page 12600.1
[ Fabrication History See Page 12600.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ....................... Full Did Specimen Fracture? .................
Standard Method ---- . . ........ * Standard Year ...........

Orien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils %

L-T 0 -220 14 4 3 No
L-T 0 -200 8 2 3 No
L-T o -180 62 35 15 No
L-T 0 -160 104 67 35 No
L-T o -140 109 74 45 Yes
L-T o -140 26 16 11 No
L-T 0 -140 85 54 39 Yes
L-T 0 -120 104 70 46 Yes
L-T o -120 112 69 51 No
L-T 0 -120 84 58 32 Yes
L-T 0 -100 107 70 55 No
L-T 0 -80 140 84 72 Yes
L-T o -80 77 51 49 Yes
L-T o -60 151 88 79 Yes
L-T 0 -50 156 90 88 Yes
L-T o -40 174 89 100 No
L-T 0 -20 173 93 100 Yes
L-T 0 0 194 98 100 Yes
L-T o 0 195 94 100 No
L-T 0 20 193 93 100 Yes
T-L A -220 8 2 5 No
T-L A -200 8 2 5 No
T-L A -180 20 9 10 No
T-L A -160 65 38 19 No
T-L A -140 48 29 19 No
T-L A -120 46 28 24 No
T-L A -120 81 52 42 No
T-L A -120 87 61 38 No
T-L A -100 10 7 23 No
T-L A -100 37 25 24 No
T-L A -100 84 57 38 No
T-L A -80 63 41 45 No
T-L & -60 110 72 60 No
T-L A -50 95 60 65 No
T-L 1 -40 113 75 83 No

(continued)
- not reportad



Marn Stucual *o hns Dat Bank

Material A71 0-A Page 12600.7

(continued)_______ __ _____

Orien Test Temp CVN Energy Lat Expans Shear Split?
_________ degF ft-lb mils %______ ______

T-LA -20 119 76 79 No
T-L A 0 163 90 100 No
T-L A 20 128 82 100 No
T-L A 40 154 85 100 No
T-LA 60 124 79 93 No

-not rxTCPd



Material A71 0-A Page 12600.8

Descriptdon
Material Code ................. 002.019.01B Material Name ..................... A710-A

UNS ................................... * Other Designation ................... Class 3

Type ....................... W rought M etal Form ............................... Plate

Thickness 1.0 in Composition Type ................... Actual

Composition Position .................... * Lot ID .......................... B9671-1E

Reference ........................... 3200

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I 300.0

300.0 225.0

} °° Oo

0 0

200.0 o°  150.0
> 0

O0 0 A

0 0 0
AA

100.0 0 75.0

0A A

AA

0

0.0 . 0.0

-200.0 -130.0 -60.0 10.0 0 .0 .

Test Tacpoature degC

0-lu'-ne



Main Stutua Togns Dat Bank*

Material A7 1 0-A Page 12600.9

Description
Material Code...... .......... 002.019.017 Material Name .................... A710-A
UNS .................. * other Designation ........... Class 3
Type .............. Wrought Metal Form ............... .... . .. .. .. .. .... Plate

Thickness .................. 1.0 in Composition Type ............ ...... Actual
Composition Position...........* Lot ID ............ ......... B9671-IE
Reference ......... ....... 3200
1Composition See Pa-ge 12600.1
1 Fabrication History See Page 12600.1
Property Measurements
Test Type.................-. Dynamic Tear Position .......................... 1/2T
Specimen Type ......... Dynamic Tear Notch Preparation ............. Pressed
Specimen Thickness ........ ... 0.625 in Loading Rate ............... *

Standard Method ... ... .. ... . . . .... * - Standard Year .. . . . . . . . . . . . .
Orien Test Temp DT Energy Frac Apear
_______ degF ft-lb %____

T-LO0 -40 160 J 31
T-LO0 -40 225 I 24
T-LO0 0 260 I 38
T-LO0 20 725 I 73
T-LO0 40 1100 I 100
T-L 0 1 80 1 1110 100L-j

-not rqPorud



Material A71 0-A Page 12600.10

Description
Material Code .................. 002.019.01T Material Name ..................... A710-A
UNS ....... .......................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ........................... 1.0 in Composition Type ................... Actual
Composition Position .................... * Lot ID .......................... B9671-IE
Reference ............................ 3200

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 2400.0

2400.0 1800.0

1600.0 1200.0
0 0

0

800.0 600.0

0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

s-not- mmsss m m mm mnm



arn Stutua * ghe- Dat ank

Material A71 0-A Page 12600.11

Description
Material Code ................ 002.019.01B Material Name ..................... A710-A
UNS .................................... * Other Designation ................... Class 3
rype ....................... W rought M etal Form ............................... Plate
Thickness ........................ 1.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B9671-1E
Reference .................... .... 3200

I Composition See Page 12600.1
1Fabication History See Page 12600.1
Property Measurements
Test Type ........... . Dynamic Tear Position..........................1/2T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................
Standard Method ............. * Standard Year ........

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

T-L o -40 100 17
T-L o -40 250 22
T-L o 0 410 44
T-L o 40 540 57
T-L 0 60 1180 100
T-L 0 80 1200 100

•-nol-



Material A71 0-A Page 12600.12

Description
Material Code .................. 002.019.01B Material Name ..................... A710-A
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ................... ........... Plate
Thickness ........................... 1.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B9671-1E
Reference ............ 3200

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb3200.0 I I I I I I 2400.03200.0 20.

2400.0 1800.0

I 1600.0 o 1200.0

800.0 600.0
0

0

0

0.0 I 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A71 0-A Page 12600.13

Description
Material Code ................... 002.019.01 Material Name ..................... A710-A
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thicknes ........................... 1.0 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B9671-IE
Reference .............. 3200

1 Composition See Page 12600.1
"Fabrication History See Page 12600.1
Property Measurements
Test Type ............ ...... Dynamic Tear Position .......................... 1/2T
Specimen Type ............... Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *

Standard Method ....................... * Standard Year ........................... *

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 - 100 8
L-T 0 -60 450 17
L-T 0 -40 110 22
L-T 0 -40 1725 100
L-T o -40 390 20
L-T 0 -20 580 36
L-T o 0 1320 78
L-T 0 20 1635 100
L-T o 40 1625 94
L-T o 80 1580 100
T-L A -40 65 13
T-L & -40 95 20
T-L A -20 110 26
T-L & 0 495 42
T-LA 20 555 52
T-L£ 40 960 82
T-L£ 60 600 59
T-L£ 60 980 80
T-L £ 80 1115 100
T-L" 80 1200 100

•-ntorwd



Material A71 0-A Page 12600.14

Description
Material Code ................. 002.019.01 Material Name .................... A710-A
UNS -................................. * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ......................... ... Plate

Thickness ........................... 1.0 in Composition Type ................... Actual
Composition Position .................... * Lot ID .......................... B9671-1E
Reference ............................ 3200

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI l I I I I 2400.0

3200.0

2400.0 1800.0

0 0
0

bo

m0

1600.0 A 1200.0
A

800.0 0 A A 600.0

0
0

0.0 0.0

I I I [

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tcmperature degC.

.- I" noe



Material A71 0 Page 12700.1

Description
Material Code ................. 002.020.01 Material Name ....................... A710
UNS ................................... * Other Designation ................. . Class 3
Type ............... ..... Wrought Metal Form ............................... Plate
Thickness ............................ 2 in Composition Type ................... Actual
Composition Position ............. * Lot ID ......................... D6873-IB
Reference . ....................... 3400
Composition

C ..................... ...... 0.06 % M n ............................... 0.50 %
P .............. ........ ..... 0.013 % S ................................ 0.004 %
Si .............................. . 0.28 % C r ................................ 0.75 %
N i ................................ 0.88 % M o ............................... 0.21 %
V ........................ ........... . * C u ................................ 1.16 %
C b ................................ 0.03 % T i ..................................... *
B .......................... .......... * A l ............................... 0.03 %
N ..................................... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ Q,K Producer ........................ Lukens
Year Produced ........................ 1984 Addl Info ............................ None
Source ............................ Lukens M elting Practice ......................... *
Ingot Position ......................... * Killing Process .......................... *
Process Temperature . ..................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ....................... Q,K
Final Temperature ......................... * Final Time .............................. *
Cold W ork Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location ..................... *
Property Measurements
Test Type .......................... Tensile Position ............................. 1/2T
Specimen Type .................. Cylindrical Specimen Thickness ................. 0.252 in
Gage Length ......................... 1 in Loading Rate ............................ *
Tensile Strength Offset ................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UT TYS, TYP Elongation RA
degF ksi ksi ksi % %

L 75 103.4 90.5 91.5 27.9 n.
L 75 105.8 93.4 95.4 27.2 77.0
T 75 104.3 91.4 91.9 25.8 76.7
T 75 105.4 92.0 93.5 26.9 76.7
S 75 103.4 90.7 91.7 23.8 74.6
S 75 103.8 * 90.2 24.0 74.2
S 75 103.8 * 90.7 24-5 73.8
S 75 104.1 * 91.4 24.6 1 72.8

• t repo d



Material A710 Page 12700.2

Description
Material Code ................... 001.020.01 Material Name ....................... A710
UNS .................................. * Other Designation ................... Class 3
Type .............. ........ W rought Metal Form ............................... Plate
Thickness ............................. 2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ......................... D6873-IB
Reference ... 3400

[ Composition See Page 12700.1
[Fabrication History See Page 12700.1
Property Measurements
Test Type ................ Fracture Toughness Position ............................. 1/2T
Specimen Type ................... Compact Specimen Thickness .................... 1 in
Crack Length ............................ * Loading Type ........................... *
Loading Rate . .......................... * K Q .................................... *
K Ic .................................... * V alid K Ic? .............................. *
Reason for Invalid ....................... * JIc .................................... *
KJc .................................... * Jlcpr ......................... Per Standard
Curve Shape ............................ * Standard Method ................... E813
Standard Year ........... 1987

Orien Test Temp CON CODIc - l Jmax Tear Mod
degF in in in-lb/in2 in-lbn2 in-lb/in**2

S72 0.0273 0.0309 7102 4912 2
L-T 72 0.0276 0.0283 6869 4500 209.1
T-L -40 0.0198 0.0271 6741 4467 427.9
T-L 0 0.0214 0.0264 6152 4292 208.3
T-L 0 0.0294 0.0289 6708 4615 202.5
T-L 72 0.0221 0.0267 5085 4149 182.6
T-L 72 0.0258 0.0263 5899 4134 177.9

•. -nOt -



Material A71 0 Page 12700.3

Description
Material Code .................. 002.020.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type --------------------- Wrought Metal Form ............................... Plate
Thickness ............................. 2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873-IB
Reference ............................ 3400

1 CompositIon See Page 12700.1
Fabrication History See Page 12700.1
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 1/2T
Specimen Type ........................ Full Did Specimen Fracture? ............... *

Did Specimen Split? ...................... * Standard Method.................... *
Standard Year ........................... *

Orien Test Temp CVN Energy tat Expans Shear
degF ft-lb mils %

L-T 0 -200 10 3 0
L-T o -180 46 26 9
L-T 0 -160 83 57 19
L-T 0 -140 91 62 28
L-T 0 -120 124 80 52
L-T 0 -120 126 80 52
L-T o -100 196 96 100
L-T 0 -100 197 98 100
L-T 0 -75 153 89 66
L-T 0 -75, 158 83 68
L-T o -50 190 94 100
L-T o -50 200 96 100
L-T o -25 206 94 100
L-T o 0 191 94 100
L-T o 0 194 95 100
L-T o 25 207 92 100
T-L A -200 4 2 0
T-L A -180 18 10 6
T-L A -160 83 55 24
T-L A -140 88 60 27
T-L A -120 102 70 33
T-L A -120 108 74 33
T-L a -100 100 68 38
T-L & -75 119 81 58
T-L A -50 135 79 66
T-L 1 -50 135 85 68
T-L A -40 179 93 100
T-L A -25 200 95 100
T-L A 0 170 84 100
T-L A 0 181 95 100
T-L A 25 187 96 100
T-L A 50 196 96 100
S-L x -160 20 11 8
S-L x -140 30 18 11

(coormar)



Material A71 0 Page 12700.4

(continued) _______ _____________________

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %______

S-L x -120 10 5 6
S-L x -120 37 23 14
S-L x -100 21 14 16
S-L x -75 25 17 19
S-L x -50 58 40 33
S-L x -50 67 47 38
S-L X -25 112 69 57
S-L x 0 111 75 69
S-L X 0 126 78 74
S-L x 25 123 77 79
S-L X 50 133 88 87
S-L x 75 122 83 100

I S-L x 1 10, 143 1 90 1 100

-not rpottd



Material A710 Page 12700.5
Description
Material Code ................... 002.020.01 Material Name ....................... A710
UNS .................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... ... 2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873-1B
Reference ........................ 3400

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' I I I I I 300.0

300.0 225.0

0 0

0 0 A

200.0 8 150.0
A xI A xxA x x

AL X
A

2
100.0 0 75.0

x
x

0

x
x

AX x x

0 x
0.0 A 0.0

, .1 I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•-not-



Material A710 Page 12700.6

Description
Material Code ................. 002.020.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ............................ 2 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... D6873-1B
Reference ............................ 3400

[ Composilton See Page 12700.1
[Fabrication History See Page 12700.1
Propery Measurements
Test Type.................. Dynamic Tear Position ......................... /2T
Specimen Type ............... Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ............... 0.625 in Loading Rate ............................
Standard Method ........................ * Standard Year .......... *

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L-T o -60 295 12
L-T 0 -40 145 21
L-T o -40 50 18
L-T o -40 90 14
L-T 0 -30 1990 100
L-T 0 -20 1755 100
L-T o 0 1835 100
L-T o 20 1825 100
L-T o 40 1950 100
L-T 0 76 1925 100
T-L A -60 370 13
T-L A -40 140 23
T-L A -40 75 21
T-L A -30 515 28
T-L & -20 520 34
T-L & -10 560 42
T-L a 0 1630 100
T-L a 20 1550 100
T-L & 40 1575 100
T-L A 76 1545 100

w - pard
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Material A71 0 Page 12700.7

DescrIption
Material Code .................. 002.020.01 Material Name..................... A710
UNS.................................... Other Designation.................. Class 3
Type.....................--Wrought Metal Form ............................ Plate
Thickness ......................... . 2in Composition Type .................. Actual
Composition Position........... * Lot ID........................ D6873-IB
Reference .. ...... ............... 3400

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 20.

00

2400.0 0 0 0 1800.0

S1600.0 1200.0

800.0 600.0

0.0 I i 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A71 0 Page 12800.1
Description
Material Code ................... 002.021.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ....................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............ USN 9/9
Composition
C ................................. 0.04 % M n ............................... 0.58%
P ................................. 0.01% S ................................ 0.004 %
Si ................................ 0.30 % Cr ................................ 0.68 %
Ni ................................ 0.87 % M o ............................... 0.19 %
V ..................................... * C u ................................ 1.20 %Cb ............................ 0.046% Ti ............................ ........ *
B ..................................... Ti.............................. *
N .................................. Other Components .................. None %

Fabrication History
Heat Treatment ........................ A K Producer ............................... *
Year Produced ........................... * Addl Info ............................ F JO
Source .............................. USN Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... *
Final Templiature ......................... Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time ................ * Location ..............
Property Measurements
Test Type .......................... Tensile Position ............................. /4T
Specimen Type .......................... * Specimen Thickness ...................... *
Loading Rate ............................ * Tensile Strength Offset ............... 0.2 %
Tensile Yield Point ....................... . Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ...................... *
Standard Year ........... .. *

Orient Gge Lngth Test Temp UTS ,TYS Elongation RA
in degF ksi ksi % %

L Room . 83.6 30 76
T 2.0 Room 96,9 82.8 30 77

so -epone



Marin Stutua Togns Dat Bank

Material A710 Page 12800.2

Description
Material Code .................... 002.021.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... Wrought Metal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... USN 9/9

[Composition See Page 12800.1
1Fabrication History See Page 12800.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 114T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orion Test Temp CVN Energy
degF ft-lb

L-T 0 -120 100
L-T 0 -60 202

L-T 0 0 199
L-T o 72 199
T-L A -120 107
T-L A -60 164
T-L A 0 187
T-L A 72 181



Material A710 Page 12800.3
Description
Material Code ................... 002.021.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ....................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

0 o o
A

200.0 150.0

100.0 75.0

0.0 0.0
, I =I I iI I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperture degC

s-not-



Material A710 Page 12800.4

Description
Material Code ................... 002.021.01 Material Name ....................... A710
UNS .................................. * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type .................. Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

[Composition See Page 12800.1
Fabrication History See Page 12800.1
Property Measurements
Test Type .................... Dynamic Tear Position ............................. 1/2T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *
Appearance ................. ........... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp DT Energy
degF ft-lb

L-T o -120 550
L-T 0 0 1988
L-T 0 72 1995
T-L A -120 147
T-L A -60 703
T-La 0 1543
T-L A 72 1525

otieM0



Material A710 Page 12800.5
Description
Material Code ................... 002.021.01 Material Name ....................... A710
UNS .................................. . * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 1.25 in Composition Type .................. ,..tual
Composition Position . .................... * Lot ID .................................

I Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I I I 24400.0

3200.0

0 0

2400.0 1800.0

A A

1600.0 1200.0

A

-1 ".0 600.0
0

0.0 0.0
, II I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S- not rep



M arn Stutua Togns Dat Bank.5

Material A710 Page 12900.1

Description
Material Code ................... 002.022.0! Material Name ...................... A710
UNS ................................... * Other Designation ................... Class 3
Type .................... .Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... USN 9/9
Composition
C ................................. 0.05 % M n ............................... 0.54 %
P ................................. 0.01% S ................................ 0.006 %
Si ................................ 0.26 % Cr ................................ 0.72 %
N i ................................ 0.91% M o ............................... 0.20 %
V ..................................... * C u ................................ 1.20 %
Cb ............................. 0.036 % Ti ..................................... *

B ......................................Al ............................... *
N ...... O...... * Other Components .. Noe %
Fabrication History
Heat Treatment ....................... A,K Producer ............................... *
Year Produced ........................... * Addl Info ............................ FZF
Source .............................. USN M elting Practice ......................... *
Ingot Position ............................ Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... Final Processing .........................
Final Temperature ........................ Final Time ..............................
Cold Work Strain. ........................ Aging Temperature ......................
AI ing Time ............................. Location ............ *
Property Measurements
Test Type .......................... Tensile Position ............................. 1/4T
Specimen Type .......................... * Specimen Thickness ...................... *
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset ................ 0.2 % Tensile Yield Point ....................... *
Uniform Elongation ....................... * Tensile Modulus .................... ... *
Standard Method ......................... * Standard Year ........................... *

Orient Test Temp I TS T-7 y'S Elongation RA
degF ksi ksi % %

L Room 103.8 90.5 28 73
T Room 104.3 91.3 28 75

o-n repOt-



Material A71 0 Page 12900.2
Description
Material Code ................... 002.022.01 Material Name ....................... A7 10
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Referei.z , ......................... USN 9/9

[Cmposition See Page 12900.1
1Fabrication History See Paae 12900.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Lateral Expansion ................. ...... *

Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *

Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Ofn Test Temp CVN Energy
degF ft-lb

L-T o -120 150
L-T 0 -60 175
L-T 0 -30 166
L-T o 0 168
L-T 0 72 176
T-L A -120 118
T-L A -60 136
T-L & -30 164
T-L A 0 167
T-L A 72 160

Slot reponed



Material A710 Page 12900.3

Description
Material Code ................... 002.022.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference ......................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' I I I I 300.0

300.0 225.0

0 0
A

200.0 . 150.0

A A

100.0 75.0

0.0 0.0
I a I a I , I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• - I lO[ W



Material A710 Page 12900.4

Description
Material Code ................... 002.022.01 Material Name ....................... A710
UNS ................................... * Other Designation ........... ....... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..................... USN 9/9

I Composition See Page 12900.1
IFabrication History See Page 12900.1
Property Measurements
Test Type .................... Dynamic Tear Position ............................. 1/2T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *

Appearance ............................. * Standard Method ....................... *

Standard Y ear ....... ..... .. . ........ *
Orien Test Temp DT Energy

degF ft-lb
L-T 0 -120 305
L-T 0 -60 730
L-T 0 -30 1857
L-T 0 0 1863
L-T 0 72 1803
T-L A -120 483
T-LA -60 737
T-L a -30 1283
T-L A 0 1677
T-L A 72 1707

*not rr



Material A710 Page 12900.5

Description
Material Code ................... 002.022.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form .............................. Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I I I I I 2400.03200.024.

2400.0 0 0 1800.0
A A

A

1600.0 1200.0

0
8001.0 600.0

A

0.0 0.0
I I I iI I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* not reportd



Material A710 Page 13000.1
DescriptionDaeriltiode ........... 0.023.01 Material Name ....................... A710Material Code---------02030 MeiaNme-------------------A1
UNS ---------------------------------- Other Designation ................... Class 3
Type ....................... Wrought Metal Form ............................... Plate
Thickness ---------------------- 0.75 in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference ......................... USN 9/9
Composition
C ................................. 0.04% Mn ............................... 0.51%
P ................................. 0.01% S ................................ 0.009%
Si ................................ 031% Cr ................................ 0.68%
Ni ................................ 0.93% Mo ............................... 0.20%
v ..................................... * Cu ........................... 1.20%
C .............................. 0.042% Ti..............................
B ..................................... * A l .....................................
N ..................................... * Other Components ...... None %
Fabrication History
Heat Treatment ..................... AK Producer .........................
Year Produced ........................... * Addl Info ........................ GAG
Source .............................. USN Melting Practice .........................
Ingot Position ........................... Killing Process .....................
Process Temperature ...................... Process Tim .......................
Rolling Conditions ....................... Final Processing ....................
Final Temperature ........................ Final Time ..............................
Cold Work Strain ........................ Aging Temperature ...................
Aging Time ........................... Location . ...... ...................
Property Measurements
Test Type .......................... Tensile Position ......................... 1/4T
Specimen Type .......................... Specimen Thicness .................... *
Gage Length ---------------------------- Loading Rate ........................
Tensile Strength Offset ............... 0.2% Tensile Yield Point ...................
Uniform Elongation ....................... * Tensile Modulus ....................
Standard Method ......................... * Standard Year ........................... I

Orient T es t Temp UTS TYS Elongation RA
degF ksi ksi % %

Room 101.6 859 IF 75
T Room 101.5 87.1 27 70

-n rqnh d



Material A710 Page 13000.2

Description
Material Code ................... 002.023.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

I Composition See Pare 13000.1
Fabrication History See Page 13000.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. /4T
Specimen Type ........................ Full Lateral Expansion ........................ 0
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Onien Test Temp CVN Energy
degF ft-lb

L-T 0 -120 119
L-T o -60 190
L-T 0 -30 204
L-T o 0 205
L-T 0 72 193
T-L A -120 52
T-L A -60 83
T-L A "30 99
T-L A 0 107
T-L A 72 140

•-IMO fean



Material A710 Page 13000.3
Description
Material Code ................... 002.023.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
TypO ....................... Wrought Metal Form ........................... Pt
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

IT ft-lb
400.0

300.0 225.0

0 0

0 0

200.0 150.0

AA

100.0 A 75.0

0.0 0.0
I I I I II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- lO(repod



Main Stutua Togns Dat Bank

Material A71 0 Page 13000.4

nescriptlon
Material Code .................. 002.023.01 Material Name..................... A710
UNS................................ * Other Designation .................. Class 3
Type.....................---Wrought Metal Form.........................-.. Plate
Thickness........................ 0.75 in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference .. .... .. ... . g 9

[copmwostwo See Pate 13000.1
[ah!ktin Hitor See Pan1300.1
Pr6Wfy Measurements
Test Type ................... Dynamic Tear Position........................... 1/2T
Specimen Type............... Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness ................ 0.625 in Loading Rate.........................*
Appearance...............................*Standard Method ...................... *
Standard Year . . . . . . . . . . . . .. *

Orien -- Te-stTemp DT Energy
degF ft-lb

L-T 0 -120 145
L-TO 0 -6 56
L-T 0 -30 1435
L-T 0 0 1450
L-T 0 72 1820
T-L A -120 100
T-L A -60 207
T-L A -30 297
T-L A 0 513

1 T-L A 72 1 1080 1



Material A710 Page 13000.5

Description
Material Code ................... 002.023.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................. .... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I I I I I 2400.0

2400.0 1800.0

10 0

1600.0 1200.0

800.0 600.0
0

0

A

0.0 0.0
I II i I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-tIO (-



Material A710 Page 13100.1

Description
Material Code ................... 002.024.01 Material Name ....................... A710
UNS ................................... * Other Designation ........... ....... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ....................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... USN 9/9
Composition
C ................................. 0.05 % M n ............................... 0.69 %
P ................................. 0.01% S ................................ 0.004 %
Si ..................................... * C r ................................ 0.83 %
Ni ............................... 0.92% Mo ............................... 0.19%

V................................. ..... Cu ........................... 1.20%
C b ................................ 0.04 % Ti ..................................... *
B ......................................Al ............................... *
N ........................ * Other Components ..... None %
Fabrication History
Heat Treatment ........................ A,K Producer ............................... *

Year Produced . .......................... * Addl Info ........................... GCM
Source .............................. USN M elting Practice ......................... *
Ingot Position ........................... * Killing Proce s .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ...... ............... *

Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *

Asinn Time ................. * Location ..................... *
Property Measurements
Test Type .......................... Tensile Position ............................. l/4T
Specimen Type .......................... * Specimen Thickness ...................... *
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset ................ 0.2 % Tensile Yield Point ....................... *
Uniform Elongation ...................... * Tensile Modulus ......................... *
Standard Method ......................... * Standard Year ........................... *

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

L Room 101.6 89.3 35 72
T Room 102.7 90.7 35 76

* -not rqprt



Material A710 Page 13100.2

Description
Material Code ................... 002.024.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .... ... ............ USN 9/9

1 Composition See Page 13100.1
IFabrication History See Page 13100.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................... *
Standard Year ................ *

Orien Test Temp CVN Energy
degF ft-lb

L-T 0 -120 37
L-T 0 -100 37
L-T 0 -80 126
L-T 0 -60 113
L-T 0 0 157
L-T 0 72 180
L-T 0 200 173
T-L A -120 49
T-L A -100 48
T-L A -80 73
T-L A -60 109
T-L A 0 142
T-L A 72 171
T-L A 200 145

•-not -woed



Material A710 Page 13100.3

Description
Material Code ................... 002.024.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb400. I I I I I I I 300.0400.030.

300.0 225.0

0

200.0 150.0

100.0 A 75.0

A A

0 0

0.0 0.0
, I p I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

ro nt repcomw



Material A710 Page 13100.4

Description
Material Code ................ 002.024.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ...................... Wroi.ght Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference ...................... USN 9/9

1 Composition See Page 13100.1
Fabrication History See Page 13100.1
Property Measurements
Test Type .................... Dynamic Tear Position ............................ I2T
Specimen Type ............... Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *

Appearance ............................. * Standard Method....................
Standard Year ....... . . ................ *

Orien Test Temp DT Energy
degF ft-lb

T-L 0 -120 240
T-L 0 -80 35
T-L 0 -40 333
T-L o 0 445
T-L 0 72 1547
T-L 0 200 1300

w- n aOt ud



Material A710 Page 13100.5

Description
Material Code ................... 002.024.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..... ................ USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

3200.0 I 2400.0

/

240O.O 1800.0

0I 0
1600.0 1200.0

800.0 600.0

0

0

0

0.0 0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-no reortd



Material A71 0 Page 13200.1

Description
Material Code ................... 002.025.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... USN 9/9
Composition
C ................................. 0.05 % M n ............................... 0.52 %
P ................................. 0.01 % S ................................ .,,9 %
Si ................................ 0.27 % Cr ................................. 0.76 %
Ni ................................ 0.90 % M o .................... .......... 0.20 %
V ..................................... * C u ................................ 1.20 %
Cb ............................. 0.037% Ti ..................................... *

B .....................................Al ............................... *
N ............. Other Components .................. None %
Fabrication History
Heat Treatment ........................ AK Producer ............................... *
Year Produced ........................... * Addl Info ............................ FZY
Source .............................. USN M elting Practice ......................... *
Ingot Position ............................ Killing Process .......................... *
Process Temperature ...................... Process Time ............................ *
Rolling Conditions ....................... Final Processing ......................... *
Final Temperature ........................ Final Time .................... ......... *
Cold Work Strain ........................ Aging Temperature ....................... *
Aging Time ............................. Location ............ *
Property Measurements
Test Type .......................... Tensile Position ............................. 1/4T
Specimen Type .......................... * Specimen Thickness ...................... *
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset ................ 0.2 % Tensile Yield Point ....................... *
Uniform Elongation ....................... * Tensile Modulus ......................... *
Standard Method ......................... * Standard Year ........................... *

Orient Test Temp UTS TY Elongation I RA
degF ksi ksi % %

L Room 101.6 86.2 65
T Room 107.0 88.6 32 63

- not repostud



Material A710 Page 13200.2

Description
Material Code ................... 002.025.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 1
Type ..................... Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ..... ...........................
Reference .. ............... USN 9/9

I Compositlon See Page 13200.1
Fabrication History See Page 13200.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ... . . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

L-T 0 -120 3
L-T 0 -60 4
L-T 0 -30 10
L-T o 0 11
L-T o 72 72
T-L A -120 3
T-L A -60 4
T-L A -30 11
T-L A 0 8
T-L A 72 38

- ot reported



Material A710 Page 13200.3

Description
Material Code ................... 002.025.01 Material Name ....................... A7 10
UNS ................................... * Other Designation ................... Class 1
Type --------------------- Wrought Metal Form ............................... Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... *Lot ID .................................
Reference ...................... USN 9,9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0I ' I I I I 300.0400.030.

300.0 225.0

200.0 150.0

100.0 0 75.0

0.0 * 0 2 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tperatmure degC

S - not repored



Main Stutua Togns Dat Bank

Material A71 0 Page 13300.1

-Description
Material Code .................. 002.026.01 Material Name..................... A710
UNS................................ * Other Designation .................. Class 3
Type ...................... Wrought Metal Form............. ............... Plate
Thickness....................... 0.625 in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference..................USN 9/9AU
Composition
C.............................. 0.04% Mn ............................ 0.55%
p.............................. 0.01% S ............................ 0.013%
Si ............................. 0.29% CTr............................ 0.78%
Ni ............................. 0.83% Mo ............................ 0.18%
V.................................. * Cu............................. 1.15%
Cl,............................ 0.041% Ti ................................. *

B..................................* Al ................................. *

N .......... Other Components ... None %
Fabrication History
Heat Treatment...................... A,K Producer ............................ *

Year Produced......................... * Addi Info.......................... FZZ
Source ........................... USN Melting Practice......................
Ingot Position.........................* Killing Process.......................
Process Temperature ..................... * Process Time.........................
Rolling Conditions..................... Final Processing......................
Final Temperature......................* Final Time ..........................
Cold Work Strain ....................... * Aging Temperature ....................

IAxnit Time .. . . . .*.. . Location .. . . . . . . .. . . . . . . .
Property Measurements
Test Type........................ Tensile Position...........................1/4T
Specimen Type........................* Specimen Thickness ...................
Gage Length..........................* Loading Rate .................
Tensile Strength Offset ............... 0.2 % Tensile Yield Point............
Uniform Elongation..................... * Tensile Modulus.............
Standard Method .... .. ........ * Standard Year ..............

Orient Tes Temp, UTS J TYS ElnainR

L Room 1 f.4 91.F 35 71
T Room 101.2 88.7 38 77

*n t-m



Material A710 Page 13300.2
Descriptlon
Material Code ................... 002.026.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Referee ........................ .USN 9/9

I Composition See Pase 13300.1
(Fabrication History See Page 13300.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fiacture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split'? ...................... * Standard Method ......................... *
Standard Year ........ ........

Orion Test Temp CVN Energy
degF ft-lb

L-T 0 -120 140
L-T o -60 194
L-T 0 -30 201
L-T 0 0 194
L-T o 72 191
T-L A -120 15
T-L A -60 105
T-L a -30 134
T-L a 0 131
T-L A 72 142



M arn Stutua Togns Dat Bank

Material A710 Page 13300.3
Description
Material Code ................... 002.026.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .. ..................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb1 I ' I I I I _ 300.0

400.0

300.0 225.0

0
0 0 o

200.0 150.0
>0

100.0 75.0

0.0 0.0
I I I IpI0.

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-noIn-



Material A71 0 Page 13300.4

-Description
Material Code .................. 002.026.01 Material Name..................... A710
UNS.................................... Other Designation .................. Class 3
Type.....................--Wrought Metal Form ............................ Plate
Thickness....................... 0.625 in Composition Type .................. Actual
Composition Position .................... * Lot ID .............................
Reference....................... USN9

[Comixosition See Pa-ge 1300.1
I Fabrication History See Page 13300.1
Property Measurements
Test Type ................... Dynamic Tear Position...........................11f2T
Specimen Type............... Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness ................ 0.625 in Loading Rate.........................*
Appearance .......................... * Standard Method......................*
Standard Year ....... _ ........ _ ___*

Orien~ Test Temp DT Energy
degF ft-lb

L-T 0 -120 150
L-TO0 -60 407
L-TO 0 -30 810
L.T 0 0 1243
L-T 0 72 1617
T-L & -120 70
T-L. A .60 153
T-L A -30 210
T-L A 0 490
T-L A 1 72 1 953



Material A710 Page 13300.5

Description
Material Code ................... 002.026.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..... ................. USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbS I I I 1 I I 1 I 2 0 .

3200.0

2400.0 1800.0

0

i 1600.0 0 1200.0
.-

0

800.0 600.0

0

0 A

0.0 0.0

IIIII I

-200.0 -1.30.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* not repwted



Material A71 0 Page 13400.1

Description
Material Code ................... 002.027.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form .............................. Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... USN 9/9
Composition
C ................................. 0.04 % M n ............................... 0.51%
P ................................. 0.01% S ................................ 0.009 %
Si ................................ 0.31% Cr ................................ 0.68 %
Ni ................................ 0.93 % M o ............................... 0.20 %
V ..................................... * C u ................................ 1.20 %
C b ............................... 0.042 % Ti ..................................... *
B ..................................... * A l ..................................... *
N ...... * Other Components .................. None %
Fabrication History
Heat Treatment ........................ A,K Producer ...............................
Year Produced ........................... * Addl Info ............................ GAH
Source .............................. USN M elting Practice ......................... *

Ingot Position ........................... * Killing Process ..........................
Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing .........................
Final Temperature ........................ * Final Time ..............................
Cold Work Strain ........................ * Aging Temperature ....................... *

Aging Time ............. .............. . . Location ................................ I
Property Measurements
Test Type .......................... Tensile Position ............................. 1/4T
Specimen Type .......................... Specimen Thickness ...................... *

Gage Length ............................ Loading Rate ............................
Tensile Strength Offset ................. 0.2 % Tensile Yield Point .......................
Uniform Elongation ...................... * Tensile Modulus .........................
Standard Method ................... * Standard Year

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

L Room 93.9 1.19 75
T Room 95.4 84.1 37 76

-not



Material A710 Page 13400.2

Description
Material Code ................... 002.027.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........... USN 9/9

[Composition See Page 13400.1
[Fabrication History See Page 13400.1 J
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ....... ......... *

Orien Test Temp CVN Energy
degF ft-lb

L-T 0 -120 80
L-T o -60 206
L-T 0 -30 204
L-T o 0 208
L-T o 72 232
T-L & -120 87
T-L & -60 129
T-L -30 151
T-L a 0 159
T-L & 72 162

M *o t-ank



Material A71 0 Page 13400.3

Description
Material Code ................... 002.027.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I I I I I 300400.030.

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
II I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperae degC



Material A71 0 Page 13400.4

Description
Material Code.................--002.027.01 Material Name..................... A710
UNS................................ * Other Designation .................. Class 3
Type.....................--Wrought Metal Form ............................ Plate
Thickness....................... 0.625 in Composition Type.................. Actual

Composition Position .................... * Lot ID..............
Reference....................... USN 9/9

[Composition See Page 13400.1
[Fabrication History See Page 13400.1
Property Measurements
Test Type ................... Dynamic Tear Position........................... 1/2T
Specimen Type............... Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness ........... . 0.625 in Loading Rate....................... *
Appearance............... * Standard Method....................... *

Standard Year ........................... _____*

ien Test Temp DT Energy
degF ft-lb

L-T 0 -120 123
L-T 0 -60 2845
L-T 0 -30 1760
L-T 0 0 1827
L-T 0 72 1823
T-L A .120 80
T-L A -60 344
T-L A -30 403
T-LA 0 810
T-L A72 1 1163 1

*-not reporte



Material A710 Page 13400.5

Description
Material Code ................... 002.027.01 Material Name ....................... A7 10
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
3200.0 ' I ' I I I 2400.0

2400.0 0 0 1800.0

1600.0 1200.0

800.0 600.0

A
A

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not repwtWd



Material A710 Page 13500.1

Description
Material Code ................... 002.028.01 Material Name ....................... A710
UNS .............................. * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ...................... 0.625 in Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference ....................... USN 9/9
Composition
C ................................. 0.04% M n ............................... 0.58%
P ................................. 0.01% S ................................ 0.004%
Si ................................ 0.28 % Cr ................................ 0.85%
Ni ................................ 0.76% M o ............................... 0.21%
V ...................................... Cu ........................... 1.18%
Cb ............................... 0.042 % Ti .....................................
B ...................................... Al ............................... *
N ..................................... * Other Components .................. None %
Fabrication History
He Treatment ........................ A,K Producer ............................... *
Year Produced ....................... * Addl Info ........................ GAW

Source .............................. USN Melting Practice .........................
Ingot Position ........................... Killing Process .....................
Process Temperature ...................... * Process Time .......................
Rolling Conditions ....................... Final Processing .........................
Final Temperature ........................ * Final Time ..............................
Cold Work Strain ....................... * Aging Temperature .......................
Aging Time ............................. Location ................................
Property Measurements
Test Type .......................... Tensile Position ............................. I4T
Specimen Type .......................... Specimen Thickness ......................
Gage Length ............................ Loading Rate .........................
Tensile Strength Offset ................ 0.2% Tensile Yield Point ....................... *

Uniform Elongation ....................... Tensile Modulus .........................
Standard Method ............ ........ Standard Year ........................... *

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

I Room 103. 91.7 37 76
T Room 101.8 88.5 40 76

wt * t~crW



Material A71 0 Page 13500.2

Description
Material Code .................. 002.028.01 Material Name..................... A710
UNS.................................... Other Designation........ ......... Class 3
Type............... ...... Wrought Metal Form ............................ Plate
Thickness....................... 0.625 in Composition Type.................. Actual
Composition Position.................... .. * Lot ID .............................
Reference....................... USN 9/9

1 Compositton See Paee 13500.1
[Fabrication History See Page 13500.1 _______

Property Measurements
Test Type ................. Charpy V Impact Position .......................... 1/4T
Specimen Type .......... ............ Full Lateral Expansion.....................*
Shear Fracture............................. Did Specimen Fracture? ................ *
Did Specimen Split?......................... Standard Method......................*
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
S degF ft-lb

L-T 0 -120 162
L-T 0 -60 204
L-T 0 -30 213
L-T 0 0 210
L-T 0 72 210
T-L % -120 126
T-L A -60 177
T-L A -30 182
T-L A 0 183

1 T-L & 1 72 J 187

*fwtf reported



Main Stutua To h s Daa an

Material A71 0 Page 13500.3

-Descriptlon
Material Code .................. 002.028.01 Material Name..................... A710
UNS.................................... Other Designation .................. Class 3
Type ...................... Wrought Metal Form ............................ Plate
Thickness....................... 0.625 in Composition Type.................. Actual
Composition Position .......... * Lot ID .............................

IReference .. . . . ..... USN 9/

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I I 300.0

300.0 225.0
0 o 0

0

w 200.0 0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporiw



Material A71 0 Page 13500.4

Description
Material Code ................... 002.028.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

I Composition See Page 13500.1
I Fabrication History See Page 13500.1
property Measurements
Test Type .................... Dynamic Tear Position ............................. 1/2T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............ .............. *Appeaance .............. .............. * Standard Method .................... *

Standard Year ............................
Orien Test Temp DT Energy

degF ft-lb
T-L 0 -120 223
T-L o -60 540
T-L 0 -30 1177
T-L 0 0 1433
T-L 0 72 1520

• - IlI~g1



Material A710 Page 13500.5

Descriptdon
Material Code ... .............. 002.028.01 Material Name ....................... A710
UNS .................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ....................... * [o ID . ...........................
Reference ............. USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I I I I I 2400.0

2400.0 1800.0

01 0
160.0 0 1200.0

800.0 600.0
0

0

0.0 0.0
I I I a ,I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material A710 Page 13600.1

Description
Material Code ................... 002.029.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form .............................. Plate
Thickness ...................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... USN 9/9
Composition
C ................................. 0.05 % M n ............................... 0.69 %
P ................................. 0.01% S ................................ 0.004 %
Si ..................................... * C r ................................ 0.83 %
Ni .................................. .... Cr ........................... 0.19%
V ..................................... Mo .......................... 1.20%
C b ................................ 0.04 % Ti ..................................... *
B ..................................... A l ..................................... *
N ........................ 0............. Other Components .................. None %

Fabrication History
Heat Treatment ........................ A,K Producer ............................... *

Year Produced ........................... * Addl Info ............................ GCL
Source .............................. USN Melting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Roiling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *

Aging Time ............................. * Location ............. .............
Property Measurements
Test Type .......................... Tensile Position ............................. 1/4T
Specimen Type .......................... * Specimen Thickness ...................... *
Gage Length . ........................... * Loading Rate ............................ *
Tensile Strength Offset ................ 0.2 % Tensile Yield Point ....................... *

Uniform Elongation ....................... Tensile Modulus ......................... *
Standard Method ....................... - Standard Year ........................... *

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

L Room 10.7 94.3 38 74
T Room 107.8 97.2 37 73

•-IOtw



Material A71 0 Page 13600.2
Description
Material Code ................... 002.029.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ..................................
Reference ... ...................... USN 9/9

[Comnposition See Pae 13600.1
[Fabrication History See Page 13600.1

Property Measurements
Test Type .................. Charpy V Impact Position ............................. /4T
Specimen Type ........................ Full Lateral Expansion ..... . .............. *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ......................... *

Orien Test Temp CVN Energy
degF ft-lb

L-T 0 -120 119
L-T 0 -100 131
L-T 0 -80 158
L-T 0 -60 152
L-T o 0 173
L-T 0 72 170
L-T 0 200 172
T-L & -120 118
T-L A -100 124
T-L A -80 165
T-L A -60 171
T-L A 0 190
T-L A 72 177
T-L A 200 172

• -lolI-



Marine SrcuaT o hne D ata o n.........

Material A710 Page 13600.3
Description
Material Code ................. 002.029.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3

Type ----------------------- W rought M etal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *

t Reference .D. .............. USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

40 .0' I I I I I 300.0400.030.

300.0 225.0

A

A
0 0 0

200.0 o 150.0

0
A

0

100.0 75.0

0.0 0.0
I. I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•-not g-nw



Material A710 Page 13600.4

Description
Material Code ................... 002.029.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .................... USN 9 9

[ Composition See Page 13600.1
1Fabrication History See Page 13600.1
Property Measurements
Test Type .................... Dynamic Tear Position ............................. 1/2T
Specimen Type ................ Dynamic Tear Notch Preparation ................... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ........................... *
Appearance ............................. * Standard M ethod ......................... *
Standard Year ........................... *

Orien Test Temp DT Energy
degF ft-lb

T-L 0 -120 173
T-L 0 -80 305
T-L 0 -40 610
T-L o 0 925
T-L 0 72 1513
T-L o 200 1430

• - noI



Material A710 Page 13600.5

Description
Material Code ................. 002.029.01 Material Name ....................... A710
UNS ............................ ....... * . Other Designation .................. Class 3
Type ....................... W rought M etal Form .......................... .... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............... . -. USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 II I I I 1 2400.0

2400.0 1800.0

1 600.0 1200.0

1 0

800.0 o 600.0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S- tfopn-



Marine ~ Stutua Togns DataBan

Material A71 0 Page 13700.1
D0crptlon
Material Code ................... 002.030.01 Material Name ....................... A710
UNS ................................... * Other Designation ................... Class 3
Type ....................... W rought M etal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ....................... USN 9/9
Composition
C ................................. 0.04% Mn ............. 0.55%
P ................................. 0.01 % S ................................ 0.013 %
Si ................................ 0.29 % Cr ................................ 0.78 %
N i ................................ 0.83 % M o ............................... 0.18 %
V ........................... *.......... * C u ................................ 1.15 %Cb .................................. . ............................. 15 *
B ..................................... Ti.............................. *
N .................................... . . . ........ ....... None %

Fabrication History
Heat Treatment ............ ........... A,K Producer ............................... *

Year Produced ........................... Addl Info ............................ FZO
Source .............................. USN M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature .......................
Aging Time ............................. * Location ......... .................. I
Property Measurements
Test Type .......................... Tensile Position ............................. I/4T
Specimen Type .......................... * Specimen Thickness ...................... *
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset ............... 0.2 % Tensile Yield Point ....................... *
Uniform Elongation ....................... * Tensile Modulus ......................... *
Standard Method ......................... * Standard Year ...........

Orient Test Temp UTS TYS Elongation RA
degF ksi ksi % %

E Room 97.1 84.9 38 73
T Room 97.9 86.2 36 65



Material A710 Page 13700.2

Description
Material Code ................. 002.030.01 Material Name ........... A7 10
UNS ................................... * Other Designation ................... Class 3
Type ...................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

Reference ........................ USN 9/9
1 Composition See Page 13700.1
1Fabrication History See Page 13700.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................ 1/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................... *
Standard Year ........ ........ ....... . *

Orien Test Temp CVN Energy
degF ft-lb

L-T 0 -120 4
L-T o -60 21
L-T 0 -30 84
L-T o 0 120
L-T 0 72 146
T-L A -120 4
T-L A -60 15
T-L & -30 19
T-L A 0 31

T-L A 72 67

- not repored



Material A710 Page 13700.3

Description
Material Code ................... 002.030.01 Material Name ................... .. A710
UN S ................................... * Other Designation ................... Class 3
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 0.625 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... USN 9/9

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I I 300.0

400.0

300.0 225.0

2150.0

0

100.0 0 75.0
A

O A
0£A

0.0 _ 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- ot rqxpw



Index

0 Lot ID 3800.1-3800.4 19200.1, 19300.1, 19400.1, 19600.7, 19600.14

004-2 Reference 1100.1-1100.2, 1100.5-1100.6, 1/2 V-Groove Joint Preparation 13800.8-
1200.1-1200.2, 1200.5-1200.6,1300.1-1300.2, 1300.5- 13800.36, 13900.1, 13900.4-13900.26, 14000.1-

1300.6, 1400.1-1400.2, 1400.5-1400.6,1500.1-1500.2, 14000.22

1500.5-1500.6,1600.1-1600.2, 1600.5-1600.6, 1700.1- 1211 Reference 9000.1-9000.2,9000.5-9000.9,9100.1-

1700.2, 1700.5-1700.6, 1800.1-1800.2,1800.5-1800.6, 9100.3, 9100.6-9100.9

1900.1-1900.2, 1900.5-1900.6 14320 Lot ID 3600.1-3600.4

007-1 Reference 2100.1-2100.8, 2200.1-2200.8, 14453 Lot ID 4500.1-4500.4

2300.1-2300.8, 2400.1-2400.20, 2500.1-2500.18, 14460 Lot ID 3300.1-3300.4

2600.1-2600.20, 2700.1-2700.18 14490 Lot ID 5700.1-5700.3

007-4 Reference 2800.1-2800.8, 2900.1-2900.8, 14500 Lot ID 6000.1-6000.3
3000.1-3000.8 1/4T Composition Position 13800.1-13800.37,

1 Lot ID 3900.1-3900.3 13900.1-13900.26, 14000.1-14000.23

1010 Reference 7800.1-7800.6, 7900.1-7900.6 1/4T Location wrt Surface 7200.7-7200.8,

1120 Reference 16600.1-16600.7 7200.13
11672 Lot ID 3400.1-3400.4 17754 Lot ID 5800.1-5800.3, 6100.1-6100.3
11682 Lot ID 4600.1-4600.3 17777 Lot ID 6200.1-6200.3

11692 Lot ID 4200.1-4200.3 17846 Lot ID 5900.1-5900.3

11mm in HAZ Location wrt Weld 2500.16, 18553 Lot ID 6300.1-6300.3

2700.16, 3200.1,3200.8, 3200.12, 3200.16, 3200.20, 1969 Standard Year 1000.14, 18600.1, 18800.1,

6400.4, 6400.10, 6400.16, 6500.1, 6600.1, 6700.1, 18900.1, 19000.2, 19100.2, 19200.2, 19300.2, 19400.2,

6800.1, 7200.7-7200.8, 7500.1, 7500.6, 7500.12, 19600.1, 19600.8, 19600.14

7500.16, 7500.20, 7600.2, 7600.6, 7600.10, 7600.14, 1971 Year Produced 1000.1-1000.3,1000.6, 1000.9,

7600.18, 7700.1, 7700.6, 7700.10, 7700.14, 7700.18, 1000.12-1000.14

8000.1, 8100.1, 8200.1, 8300.1, 8500.1, 8600.1, 1972 Standard Year 18600.3, 18700.2, 18800.3,
8700.1, 8800.1,9200.2, 9200.6, 9200.10, 9200.14, 18900.3, 19600.3, 19600.10, 19600.16-19600.18

9200.18, 9300.1,9300.6, 9300.10, 9300.14, 9300.18, 1972 Year Produced 2100.1-2100.3, 2100.6, 2200.1-

9700.7, 9900.7, 10200.4, 10200.8, 10500.4, 10800.4, 2200.3, 2200.6, 2300.1-2300.3, 2400.1-2400.3, 2400.6,

10900.4, 11000.4, 11500.4, 12300.4, 12300.8, 12300.12, 2400.9, 2400.12, 2400.15, 2400.18, 2500.1, 2600.1-

13800.8, 13800.20, 13800.24, 13800.34, 13900.1, 2600.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18,

13900.14, 13900.24, 14000.1, 14000.4, 14000.14, 2700.1,2800.1-2800.3,2800.6, 2900.1-2900.3,2900.6,

14200.1, 14200.4-14200.6, 14200.16-14200.18,14200.28, 3000.1-3000.3, 3000.6

14200.38-14200.40, 14300.1, 14300.4-14300.6,14300.16- 1976 Standard Year 7100.5, 7200.5, 7200.11,

14300.18, 14300.28, 14300.38-14300.40, 14400.1, 7200.15

14400.4-14400.6, 14400.16-14400.18, 14400.28, 1976 Year Produced 15300.1, 15400.1, 16000.1,

14400.38-14400.40, 14500.1, 14500.4-14500.6, 14500.16, 16200.1

14500.26, 14500.36,14600.1, 14600.4-14600.6,14600.16, 1977 Year Produced 16100.1, 16600.1

14600.26, 14600.36, 14700.1-14700.3, 14700.6- 1978 Year Produced 7300.1, 15500.1, 15600.1,

14700.8, 14700.11-14700.12, 14700.15-14700.17, 15900.1

14700.20-14700.21, 14700.24-14700.26,14800.1- 1979 Standard Year 7000.2, 14700.2, 14700.11,

14800.3, 14800.6-14800.8, 14800.11-14800.12,14800.15- 14700.20, 14800.2, 14800.11, 14800.20, 14900.2,

14800.17, 14800.20-14800.21,14800.24-14800.26, 14900.11, 15000.2, 15000.11, 15000.20, 15100.2,

14900.1-14900.3,14900.6-14900.8, 14900.11-14900.12, 15100.11, 15100.20, 15200.2, 15200.11

14900.15-14900.17,15000.1-15000.3,15000.6-15000"., 1979 Year Produced 1100.1, 1200.1, 1300.1,

15000.11-15000.12,15000.15-15000.17,15000.20- 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

15000.21, 15000.24-15000.26, 15100.1-15100.3, 15700.1, 15800.1, 16300.1, 16400.1

15100.6-15100.8, 15100.11-15100.12, 15100.15- 1980 Standard Year 18600.5, 18700.4, 18800.5,

15100.17,15100.20-15100.21,15100.24-15100.26, 18900.5, 19600.5, 19600.12, 19600.20

15200.1-15200.3,15200.6-15200.8,15200.11-15200.12, 1980 Year Produced 9000.1, 9100.1

15200.15-15200.17, 16500.1, 16500.5,19000.1,19100.1, 1981 Standard Year 16500.2-16500.6



Index II

1981 Year Produced 17400.1, 17400.11, 17400.20 14500.22,14500.32,14500.42,14600.12, 14600.22,

1982 Year Produced 12600.1,16700.1, 16700.11, 14600.32, 14600.42

16700.20, 16800.1, 16800.5, 16900.1, 16900.5, 17000.1, 40574 Lot ID 12000.1-12000.3, 12100.1-12100.3,

17000.7, 17100.1, 17100.11, 17200.1, 17200.17, 12200.1-12200.3

17 0.32, 17300.1, 17300.11, 17500.1, 17500.11, 41509 Lot ID 10200.1-10200.11

17600.1, 17600.5, 17700.1, 17700.11, 17700.20, 42252 Lot ID 10800.1-10800.7, 10900.1-10900.7,

17800.1, 17800.5, 17900.1, 17900.17, 17900.32, 11000.1-11000.7

18000.1, 18000.7, 18100.1, 18100.7,18200.1,18200.11, 43731 Lot ID 5400.1-5400.3

18200.20, 18300.1, 18300.17, 18300.32, 18400.1, 43752 Lot ID 3500.1-3500.4

18400.11, 18400.20, 18500.1, 18500.5, 19500.1 47444 Lot ID 11200.1-11200.6
1983 Year Produced 7800.1, 7900.1 47574 Lot ID 9600.1-9600.7,9700.1-9700.10,9800.1-

1984 Year Produced 12500.1, 12700.1 9800.3

1987 Standard Year 780.2, 9000.6, 9100.2, 48160 Lot ID 99oo.1-99o0.10, 1oooo.1-1oooo.s,

12500.2, 12600.2, 12700.2, 15700.2, 15800.2, 15900.2, 10100.1-10100.5

16100.2 48682 Lot ID 11500.1-11500.7, 11600.1-11600.3

I G Welding Position 14800.11-14800.12,14800.15- 4G Welding Position 14800.-14800.3,14800.6-
14800.17 14800.8, 14900.11-14900.12, 14900.15-14900.17

1mm in HAZ Location wrt Weld 2500.4, 50% weld, 50% HAZ Location wrt Weld 138oo.18,
2700.4,6400.7,6400.13, 6400.19-6400.21,6500.4, 13900.12

6600.4, 6700.4, 6800.4, 7200.13, 8000.4, 8100.4, 50054 Lot ID 10300.1-10300.3, 10400.1-10400.3,

8200.4, 8300.4, 8500.4, 8600.4, 8700.4, 8800.4, 10500.1-10500.7

13800.12, 13800.28, 13900.6, 13900.18, 14000.8, 52100 Lot ID 12400.1-12400.3

14000.18, 14200.10,14200.22, 14200.32, 14200.44, 52110 Lot ID 12300.1-12300.15

14300.10, 14300.22, 14300.32, 14300.44, 14400.10, 52765 Lot ID 5600.1-5600.3

14400.22, 14406.32,14400.44, 14500.10, 14500.20, 52797 Lot ID 5500.1-5500.3

14500.30,145*)...40,14600.10, 14600.20, 14600.30, 54614 Lot ID 11100.1-11100.4

14600.40 55946 Lot ID 11800.1-11800.6, 11900.1-11900.6

2/3 Specimen Type 9400.2, 9600.2 57053 Lot ID 1170.1-11700.6
2G Welding Position 14700.11-14700.12,14700.15- 57221 Lot ID 9400.1-9400.3, 9500.1-9500.6

14700.17, 14800.20-1480.21, 14800.24-14800.26 58568 Lot ID 11300.1-11300.3, 11400.1-11400.3

3200 Reference 12600.1-12600.14 59609 Lot ID 10300.4-10300.6, 10600.1-10600.4,

3201 Reference 15400.1-15400.6,15700.1-15700.3, 10700.1-10700.7

15700.6-15700.8, 15800.1-15800.3,15800.6-15800.8, 5mm in HAZ Location wrt Weld 2500.10,

15900.1-15900.6, 16000.1-16000.6, 16100.1-16100.3, 2700.10, 13800.16, 13800.32, 13900.10, 13900.22,

16100.6-16100.8, 16200.1-16200.6, 16300.1-16300.6 14000.12, 14000.22, 14200.14, 14200.26, 14200.36,

3202 Reference 15300.1-15300.6, 15500.1-15500.2, 14200.48,14300.14, 14300.26, 14300.36, 14300.48,

15500.5-15500.7, 15600.1-15600.6, 16400.1-16400.6 14400.14, 14400.26, 14400.36, 14400.48, 14500.14,

3/4 Specimen Type 9500.2, 9500.5, 9700.2, 9700.5- 14500.24,14500.34, 14500.44,14600.14,14600.24,

9700.9, 9800.2, 9900.2, 9900.5-9900.9, 10200.2- 14600.34, 14600.44

10200.10, 11300.2,11400.2, 11500.2,11600.2,11700.2, 60865 Lot ID 4300.1-4300.3

11700.5 60868 Lot ID 3700.1-3700.4, 4400.1-4400.4
3400 Reference 12500.1-12500.6,12700.1-12700.7 641661 Lot ID 1100.1-1100.2,1100.5-1100.6,1200.1-

3530 Reference 19500.1-19500.7 1200.2,1200.5-1200.6,1300.1-1300.2,1300.5-1300.6

3G Welding Position 14700.20-14700.21,14700.24- 641662 Lot ID 1400.1-1400.2,1400.5-1400.6,1500.1-

14700.26, 14900.1-149003, 14900.6-14900.8, 15000.20- 1500.2, 1500.5-1500.6,1600.1-1600.2,1600.5-1600.6

150o.21, 1500.24-150oo.26, 15100.1-15100.3, 642696 Lot ID 1800.1-1800.2, 1800.5-1800.6,1900.1-

15100.6-15100.8, 15100.20-15100.21, 15100.24- 1900.2, 190.5-1900.6

15100.26, 15200.11-1520.12,15200.15-15200.17 642697 Lot ID 170.1-1700.2, 1700.5-1700.6

3mm in HAZ Location wrt Weld 2500.7, 7mm in HAZ Location wrt Weld 2500.13,

2700.7, 13800.14, 13800 30 13900.8, 13900.20, 2700.13

14000.10, 14000.20,14200.12, 14200.24,14200.34, 813 Standard Method 180.2, 18700.1, 18800.2,
14200.46,14300.12,14300.24, 14300.34, 14300.46, 18900.2, 19600.2, 1900.9, 1960.15
14400.12, 14400.24, 14400.34, 14400.46, 14500.12,
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