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BSSTRICTB) 
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Ninth Partial Report on Problem B-g.2 

20 May 19UU 

Heeiatance of Jour Typee of Thin Alnalntua 

Alloy Sheet to Perfoiatlon tar Jragment- 

/ Slmi^tlrut Pro.1eotllee 
I j 

1. In conjunction with a progran of deTelopaent of loProTed hody 
amor components which It being conducted at this arsenal In reeponae 
to a request of the Office, Chief of Ordnanc«^ sanplet of four alumlma» 
alleya hare been tested In thin (.123") sheet form. 

2. Of the four alloy» tested (MOW, H301W, lUS-W, 2US-HP) the 
reslstanot of the 2US.BI sample to perforation by caliber .U5 (steel 
jacketed) ball projectiles and by a light-weight (17 grain) fragment 
simulator2 vae highest and that of the I-JOIT sample lowest. Howerer* 
as compared with that of Hadfleld manganese steel of equlTalent wei^it 
the resistance of all these alloy* «at remarkably poor,,- 

3. After determining the wel^it ratios of these alloys duplicate 
saaplss were clamped rigidly to wooden ballistic frames which allow 
8Rz8a areas to remain «asupported from the rear. Into these areas there 
were then directed Impacts of caliber .U3 (steel-jacketed) ball Pro- 
jectiles and of caliber .22 fragment-simulating projectiles. The 
results of these tests are summarised In Table I. 

k,     under impact of caliber .U|> ball ammunition there was no greeat 
spread In resistance to perforation, limit Telooitle» ranging from 715 
feet-per-seeond to 780 feat-per-second. The average limit Telocity for 
Hadfleld manganese steel of the sane gauge is about 9^*0 feet-per-second. 

1. 0,0. »Ö2.3/7l(c) - Wtn U70.5/7^3(0) dated 28 September 19^3. 

2, WAl Memorandum Report H©. 762/253(0) - "Derelopieat of a Projectile, 
to B« Used in Testing Body Armor, to Simulate fragments of a 20 am. 
H.I. Projectile- - 7 January 19^. ^r 
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5. Under Impact of "rojectlle Q-2, the spread of limit Telocltlei 
is eomewhAt greater (76U feet-p«r-3econd to 87*+ ffet-per-second), but 
the general resistance of all types is astoundingly low as compared with 
that of Hadfield manganese steel of similar gauge (l6r0 feet-per-second). 

6. Under hoth types of attach the resistance of the 2US-HI sample 
was highest and under test with the 5-2 projectile the IU30IT sample was 
poorest, 

7. The ability of all eanples to resist failure by punching was 
exceedingly low. It in felt thp.t In order to most successfully combat 
fragment 1m act a material of high ductility as well as high tensile 
strenrth is required. Although these two attributes ere generally 
considered incompatible! it is contended that that material which most 
enccessfully combines the two will 'Tove to be the niott highly resistant 
to fragment perforation, iladfield manganese steel which at this writing 
arrears to be the most romising material for this "ur.otre, remains 
extremely ductile (50^ elongation) while malntr.ining a moderately high 
tensile strength (I35OOO p.F.i.). Its ability to combine these two 
characteristics, however, a pears to be unique. 
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»wnr of Balll«tie UMU Conducted >t Watertonn Arfnal 

on T<mr Types of Thin Aluaimui Alloy gleet ■ 

 hxpi*   ..        steel gaasa        o^l oa. .uii2 

B-301T .(M" 764 725 

&.301W .OU^ 81*2 715 

lUs-w .oUU" gJ»2 729 

2US-BT .0^" g7U 780 

for ComPariiofti 

Hadfleld 
■an^anete steel .OW      I660   9J1O 

^al, .22 fragment slmlatlng projectile - 17 grains. 
2Cal. .U5 (steel jacketed) ball projectile - 230 grains. 


