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Reoort No. 710/47 
Watertown Arsenal January 6 

dALMSTIC üro-derties 
OF AN 

AIR HARFENIMG STEEL 

Puroose 
\S 

The ouroose of this investigation wao to determine 

the ballistic oronerties of an air hardening armor olote 

nomoosition orooosed for the casting of the experimental 

t^nk turret, 1-31-^3167. 

Conclus ions 

1. The resistance of the castings was in excess 

of the requirements of Par. 0-5 SpecicO.l Specifications 

for steel castings, dated July 75, 1935. 

7. The ballistic properties )f this particular 

cast steel were slightly less thon the requirements 

for rolled oíate of the came thickness. 

3. The areas subjected to ballistic test demon¬ 

strated toughness and ductility. 

4. Good ballistic properties were obtained on 

«actings with a Brinell hardness of 364. 

Experimental Procedure 

An air hardening steel of the following chemical 

composition and physical properties was selected for 

test. 
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5 hours, furnace cool. Reheat to 8-5°C for 5 hours, 

■ o, 
furnace cool. Heat 2 hours at 785 C, air ouench. 

Eraw 2 hours at 800°F, air cool. 

3. Chemical analysis. Chemical analysis of 

Heat 995 is given below: 

C f I,!n *!■' P S^_£ SI f' Hi # Cr ^ Ho f 

.45 . 57 .007 .015 .22 P.55 1.19 .06 

Va 1 

.27 

4. Brine11 Hardnes: The Brinell hardness of 

the heat treated castings is as follows: 

Casting No. Brinell Hardness 

1 
2 
3 
4 

418 
364 
364 
364 

Ballistic Tests Ballistic tests of each casting 

are given in detail on Pages 3, 4, 5 and 6. 

GENERATOR COVER MO. 1 

Actual Thickness - 1/2" - Top of crown 

Brinell Hardness 418 

Range to plate 100 yards 

Bullet-Caliber .30 M1922 A.165 gr. Core 87.5 gr. 

Rd ;tr 

No Vel 
Ï75- 

Ax3-54 Location 
Rev 2 of 

Penetration Shot 

Dia of Height Depth of 
Hole of bulge ^ene- 
Back back tration 

1 

2 

3 

4 

19 30 

1900 

1900 

1900 
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SIgcuogion 

The castings made of the air* hardening comoocition 

demonstrated ductility and toughness when subjected to 

ballistic tests. 

The resistance of the castings was slightly lower 

than the requirements for rolled oíate of the same thick¬ 

ness. 

The Brinell Hardness of three of the generator 

covers, Nos. 2,3, and 4 was 364 and on the other hand 

these castings had relatively good ballistic orooerties. 

The ballistic prooerties of Cover No. 1 which had 

a Brinell hardness of 418 were not surerior to covers n,3 

and 4. 

An increase in thickness of the casting over the 

soecifications was responsible for high resistance as 

noted in Covers Nos. 2 and 3. 

Photographs of Casting Nos. 2,3, and 4 after 

ballistic test are shown in Figs. 1, 1A, 2, SA, 3 and 

3A, 

Recommendations 

It is recommended that an air hardening steel of 

the following chemical composition be used in the 
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