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RELATIVE STRESS-INTENSITY- FACTOR RANGE, AKIKG
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Comparison of Theoretical Crack Growth of . 0025-Inch

with First Observation of . 0025-Inch Fatigue Cracks in
Notched Sheets of 2014~-T6 Aluminum
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Figure 6. Comparison of Applied Cyclic Stress Range
with Cycles to Fatigue Crack Initiation from
Blunt Flaws in 7075-T6 Aluminum Plates
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Figure 7. Geometry of Plastic Zone Boundaries at the
Tip of Sharp and Blunt Elliptic Notches in a
Plate Subjected to Uniaxial Tension

21




AFFDL-TR-68-100

TEST DATA FOR INITIATION OF .010-INCH CRACKS IN .050-INCH-THICK 7075-T6

TABLE 1

ALUMINUM SHEET SPECIMENS FATIGUE CYCLED AT R = 0

*%
* k¥

* kkk

Specimen R a B P Ady N;j (cycles)****
Number (in) (in) (degrees) (in) (psi) Top p Bottom p
1 1.0 0.10 90 .001 33,720 1 1
2 1.0 0.10 90 .001 18,200 60 60
3 1.0 0.10 90 .001 4,550 1,351 2,539
4 1.0 0.10 90 .026 31,000 1 1
5 1.0 0.10 90 .026 9,100 30,000 21,100
6 1.0 0.10 90 .026 18,200 470 470
7 1.0 0.10 90 .026 4,550 2 x 106+ 2 x 108+
8 1.0 0.10 90 .013 31,600 1 1
9 1.0 0.10 90 .013 18,200 150 100
10 1.0 0.10 90 013 9,100 750 800
11 1.0 0.10 90 .026 4,550 2 x 106+ 2 x 108+
12 1.0 0.10 90 .013 4,550 26,372 26,372
13 1.0 0.10 90 .026 6,824 29,022 32,000
14 1.0 0.10 90 .026 £,000 81,000 81,000
15 1.0 0.10 20 .007 2,600 2.13 x 106* 2.13 x 106+
16 1.0 0.10 90 .007 6,500 2,100 3,000
17 1.0 0.10 90 .007 3,900 48,600 63,600
18 1.0 0.10 90 .007 5,200 31,500 45,000
19 (] 1.15 90 .026 30,000 1 1
20 0 1.15 90 .001 30,590 1 1
21 0 1.15 90 .001 30,000 1 1
22 0 1.15 90 .026 4,800 86,400 157,430
23 1.0 0.025 90 .007 7,440 21,318 21,628
24 1.0 0.025 90 .007 4,300 2 x 106+ 2 x 108+
25 1.0 0.025 90 .004 3,750 1.6 x 106+ 1.6 x 106*
26 1.0 0.025 90 .002 2,810 1.4 x 106+ 1.4 x 106*
27 0 1.15 90 .007 33,170 1 1
28 1.0 0.033 45 .007 10,000 137,883 **
29 0 1.15 90 .013 35,742 1 1
30 1.0 0.030 45 .007 13,230 101,943 **
31 0 1.15 90 .026 38,318 1 1
32 1.0 0.025 45 .002 14,000 29,862 49,801
33 1.0 0.028 45 .001 5,600 2 x 106* 2 x 106+
34 0 1.15 90 .031 40,000 1 1
35 1.0 0.010 45 .001 15,810 53,630 56,692
36 1.0 0.010 90 .002 6,000 88,698 75,173
37 1.0 0.010 90 .001 8,000 15,241 22,498
38 0 1.15 90 .007 20,000 36 42
39 0 0.50 90 .007 4,730 89,230 41,860
40 0 0.50 90 .007 36,000 15 18
4 0 0.50 90 .007 32,000 34 36
42 (] 1.15 90 125 50,550 1 1
43 0 1.15 90 .093 45,720 1 1
44 0 1.15 90 125 50,716 1 1
45 0 1.15 90 .031 36,000 1 1
46 0 1.15 90 .062 44,760 1 i
47 0 1.15 90 .062 41,200 1 1
48 0 1.15 90 .093 46,700 1 1
49 0 1.15 90 .093 45,080 1 1
50 0 1.15 20 125 43,400 1 1
16Repeat 1.0 0.110 920 *xk 28,830 it 1
18Repeat 1.0 0.270 90 *ak 25,960 1 1
22Repeat 0 1.40 90 bkt 24,480 1 1
38Repeat 0 1.74 90 *ak 19,160 1 1
No cracks

Not measured
Fatigue Crack

See Figure 4 for Description of Top p and Bottom p
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TABLE 11

THEORETICAL VALUES OF PLASTIC ZONE SIZE

rp/w
p/w PLANE STRESS PLANE STRAIN*
.0001 1.0000 .2500
.001 1.0000 .2500
.01 1.0000 .2512
.02 1.0002 .2546
.04 1.0011 .2670
.06 1.0027 .2836
.08 1.0048 .3025
10 1.0073 .3222
A2 1.0105 .3422
.14 1.0143 .3622
.16 1.0185 .3816
.18 1.0231 .4010
.20 1.0283 .4200
.30 1.0600 .5098
.40 1.0992 .5920
.50 1.1434 .6690
.60 1.1905 .7413
.70 1.2392 .8101
.80 1.2889 .8757
.90 1.3388 .9390
1.0 1.3888 1.0000
1.2 1.4883 1.116
1.4 1.584 1.226
1.6 1.679 1.332
1.8 1.772 1.432
2.0 1.8627 1.530
2.5 2.081 1.761
3.0 2.2879 1.977
3.5 2.486 2,181
4.0 2.6766 2.375
4.5 2.858 2.563
5.0 2.9975 2,742
5.5 3.206 2.915
6.0 3.3400 3.085
6.5 3.5038 3.250
7.0 3.6626 *£
7.5 3.8195 e
8.0 3.9724 ok
% = 0.25

** No Plastic Deformation
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