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Report No. 6^/4 
Watertown Arsenal 
(Ex.O. 50-^5) January 29» 19^2 

RgSISTMCE mmNG OP ARMOR 

Study of Ballistic Properties and Hardnesses 
of l/4,f Pace Hardened and 1/4^ Rolled Homogeneous 
Armor Plate Spot ’Welded 'by Progressive Welder Co. 

OBJECT 

To determine the ballistic properties and the effect of spot 
welding on the hardness of the plate used in lap joints and butt 
strap joints of 1/4” face hardened armor and 1/4” rolled homo¬ 
geneous armor. 



Summary of Resulta 

1. Ballistic Limits of Joints 

Plate 

Face Hardened l/4,r 
d }\ 1/4« 

Homogeneous l/4n 
ri 

gype of Joint 

Lap 
1/8« Butt Strap 

Lap 
l/g" Butt Strap 

Ballistic Limit (F/s) 
( Gal.. 80 A. P. ) 

Actual 
23OO 
17S9 

2281 
1681 

Specification 

19i5 

IO5O 
h 

2. Shock Resistance of Joints 

The burst of ten rounds of Cal. .;'0 A.P. ammunition machine gun 
fire caused no separation of any of the spots in any of the joints. 

3* Hardnesses 

The average maximum hardness values of the weld nuggets as com¬ 
pared with the armor plate are: 

Average Maximum Hardnesses 

1/4» Face Hardened Armor 

Plate# 
PWC#100 

PWC#200 

PVfC#300 

pwc#4oo 

pwc#5oo 

Size of Welds 

Face 
Unaffected Spot Area 

SOS 

SIS 

5IO 

480 

500 

Body 
Unaffected Spot Area Weld Nugget 

440 W 

450 

446 

1/4" Honioftensoua Armor 

35O 

350 

350 

405 

TOO 

475 

625 

46o 

425 

475 

475 

Ihs average size of the spots on the face of the pla.te was ,8" in 
diameter. The average size of the nugget was .7" i11 diameter and .26" 
in thickness. 

Ballistic tests of spot welded lap and butt strap joints in l/4" face 
hardened armor plate which have been subsequently made indicate that spot 
welds, of Which the nuggets ore smaller In diameter than those examined in 
tnis present study, do not possess satisfactory shock resistance even though 
the hardnesses of the nuggets and heat affected areas are very similar in 
magnitude. 
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SPECIMEN PW l-l 

LAP JOINT SPOT WELDED DIEBOLD FACE HARDENED ARMOR. 
NOTE POROSITY. 
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SPECIMEN PW 1-3 

LAP JOINT SPOT WELDED DIEBOLD ARMOR,FACE HARDENED. 

W.A .7IO-M90 
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SPECIMEN PW 2-1 

LAP JOINT SPOT WELD IN I Z4" FACE HARDENED ARMOR PLATE. 
ARROWS SHOW NUGGET AND CRACK. 

W.A.710-1501 
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SPECIMEN PW 2-2 

CROSS SECTION OF DIEBOLD ARMOR BETWEEN TWO SPOTS. 
ARROW ÍHOWS HEAT ZONE OF ONE SPOT. 
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SPECIMEN PW 2-3 

LAP JOINT IN DIEBOLD ARMOR, ARROWS SHOW CRACK AND NUGGET. 

W.A.710-1500 
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STRAP BUTT JOINT IN 

SPECIMEN PV/ 3-1 

1/4" DIEBOLD ARMOR. ARROW DESIGNATES NUGGET, 

SPECIMEN PW 3-3 

STRAP BUTT JOINT IN l/4" DIEBOLD ARMOR. ARROW DESIGNATES NUGGET 

W.A.710-1502 
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SPECIMEN PW 4-1 

LAP JOINT IN 1/4" SIMONOS ARMOR. ARROW SHOWS NUGGET 

W.A.71 O—I 503 
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SPEC I MEN PW 4-3 

LAP JOINT IN I/4" SIMONOS ARMOR PLATE. ARROW SHOWS NUGGET. 
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SPECIMEN PW 5-3 

STRAP BUTT JOINT IN I/4" SIMONOS ARMOR, ARROWS SHOW NUGGET 
AND STRUCTURAL STEEL STRAP, 

W.A,710-1505 
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I /.1" HOMOGCNEDUD ARMOR PLATE RWC P 500 
■POT WELDED» OWTT CTRAP JOINT 
DPCCIMEfl TOR STUD/ MARACO ERONT 
orxcHocn n iwi w./..7io-i465 




