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WELDING TEST NO.  170 - TENSILE AND BEND TESTS 

Introduction 
The tensile and bend tests reported herein are part of a test to investigate 

different types of butts and seams subjected to ballistic impact (C&R letter to 
Comdt.  Philadelphia, JJ46-1-(19)(TB) 11/4 of October 13, 1938). 

Description of Tests 
There were fifteen (15) specimens tested, three (3) specimens each for: 

base metal, double V butt weld machined fush, double V butt »eld "as deposited*, 
welded soarph joint machined, and welded scarph joint "as deposited".    All speci- 
mens were 3" wide of 60 lb. STS plate.    Two specimens of each group of three 
were used for the tensile tests.    A section 18" long was cut from the middle of the 
third specimen for the bend test. 

Results 

Tensile strengths are given in Table 1.   Fractures are shown in the accompany- 
ing photographs, Fig. 1-5.   The different specimens arranged in order of decreasing 
tensile strength are as follows:   base metal, "as deposited" scarph weld, machined 
scarph weld, "as deposited" butt weld, machined butt weld.     Results were quite 
consistent.   The base metal ultimate strength averaged 114,400 lbs. persq. in. 
The welded specimens developed 75 per cent to 88 per cent of the strength of 
the plate. 

Bend test results are given in Table 2.   The photographs, Fig. 6-10 show the 
specimens after test.    The base metal specimen was bent to an angle of 180° without 
failure.    The failure of the butt welded specimens was gradual, the machined butt 
being a little more ductile than the "as deposited".    However, it is to be noted 
that the machined specimen failed through the weld while the "as deposited" failed 
in the bend. (Fig. 7 and 8).   The scarph joints failed with a sharp fracture, the 
"as deposited" joint being considerably more ductile than the machined joint.   This 
apparently increased ductility of the scarphed joints is probably due to the method 
of testing whereby the maximum curvature came at the center of the weld for the 
butt ».elded specimens and between the welds for the scarphed specimens. 

Personnel 
These tests were made by J. W. Day, Asst. Hech. Eng. 



TABLE I. 

T::N3IL2 TüOT DATA 

Spec» 
NO, 

Nominal 
Plate 
Area 

Sq. In» 

Ultimate 
Load 
Lb» 

Ultimate 
Stress 
Ib./sq.in. 
based on 
plate area 

Type 
of 

Joint 

Notes on 
Fracture 

1 

2 

4.41 
'» 

502 000 

507 000 

113 800 

115 000 

Base J.'etal 

ft   n 

Failed at sur- 
face defeot» 
Ragged fract- 
ure. 

4 n 304 000 87 100 Butt,weld Felled in weld» 

6 n 570 000 85 700 Machined ff     n         m 

8 n 398 000 90 300 Butt»weld Failed in weld. 

9 •» 395 000 89 600 as deposited n     11    it 

10 n 432 000 98 000 Soarph Failed in weld» 

12 it 426 000 96 600 machined n   »i  »t 

11 

14 

n 

ft 

451 000 

435 000 

102 300 

98 700 

Scarph 

as deposited 

Felled in weld, 
slight bond» 
.Failed at sur- 
face crack in 
plate» 



Table 2 

BEND TEST DATA 

Spec, 

No. 

Span.in. 

Mid-Point 

Loaded 

Maximum 

Load 

Lb. 

Angle of 

Bend at 

Failure 

Type 

of 

Joint 

Notes on Fracture 

3 

5 

7 

13 

15 

18 

18 

18 

18 

18 

102 000 

53 000 
64 000 

71 000 

95 600 

180" 

28.5° 
22.0° 

34.51- 

72.0U 

Base Metal No fracture 

Butt Weld Machined Center of Weld 

Butt Weld 

"as deposited" 

Scarph Machined 

Scarph 

"as deposited" 

Edge of Weld 

Sharp fracture, failed near 

edge of tension weld and thrv 

center of compression weld. 

Sharp fracture, failed at 

edge of tension weld. 



Soecimen No. 1 - Base Metal. 

Soecimen No. 2 - Base Metal. 



Specimen No. 4 - Machined butt weld. 

Specimen No. 6 - Machined butt weld. 



•r. 

Specimen No. 8 - "As deposited* butt weld. 

Specimen No. 9 - "As deposited« butt weld. 



Specimen No. 10 - Scarph, machined weld. 

Specimen No. 12 - Scarph, machined weld. 



Specimen No.  11 - Scarph,  ^s deposited weld, 

Specimen No.  Vi - Scarph,  ss deposited weld. 
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