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Ballistic Chiractsrls^lea of ^our Typpa of L^ht Or.uge 

i,0^*  to .OSl11) Steals Submitted by Rapq-bllc Steel Corporation 

1, In accordance with a request from the Office, Chief of Ordiianca,^ 
a program is being condncted at this arsenal to develop improved componente 
of body armor assenblleB. In conjunction with this ■-rogram teste have 
recently been conducted on four types of steels mbuiltted by Repibllc Steel 
Corporation. ^ 

2. ''Stainless steel in the *lß hard* (2? H^cla.'ell *0n)  condition 
exhibited much better Aversll resistance characteristics, than stainless 
steel in the "1/2 hard" (33 Rockwell *G*) or ^full Imrd* (U5 Rockwell "C") 
condition, but was slightly Inferior to Hadfleld nnn^anese steel of equiva- 
lent weight.  SAE U33O steel, heat treated to a hardness of 3^ to 3^ 
Hockwell "C" exhibitod Inadequate resistance characteristics as compared with 
other heat-treatable steola wvlously tested here, ^ 

. -   -. ■'.  1 
3.  Samples of these four types were_rigidly cle.i ed to a wooden |v '.-V-;. -] 

i|C ballistic frame which allowed an area 8Bx8" to be unsupported f rom the back. 
Impacts with the cal. .22 fragBent-slmulating rrojectlle 0-2 (17 grains) 
and with standard cal. .U5 ball ammunition were then spaced fairly over 
this area and ballistic Units deteralned. The results a pear In Table I, 

k,     Becauce of the thickness Variation resultant from the various degrees 
of cold reduction neceaeary to develop hardness differences in stainless steel 
analysis of the results of these tests Is somewhat more difficult than would 
have been the case had the thicknesses been Identical. However, under impact 
of the cal. .22 fragment-simulating projectile 0-2 and the steel-Jacketed 
oal. .^5 ball, the *l/h hard* material shows greater euperiorlty over the 

1. 0.0. U22.3/7l(c) - Win. 1+70.5/7^3^) dated 28 September I9U3.    """""" 

2. WAL Memorandum Hpt. No. 762/253(0). 
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other two t emple• t'an can oe a ~ tributed to tho •ere ~i fferonco tn \hie~ 
aee«. Th~ ballist ic lla1te of e•OD thlt typo undrr 1~u~ ot of et~ndar4 
cal •• ~5 ~ttlon (912 !ee\-_er-eooon4) an4 ?rQjP.Ottle G-2 (1675 foet-per­
aeoon4) are to~ow At lees t~an th~•• of R~dftold ~~eae ateel Which 
cu rrently b u~e4 as a crt Ucu oompoAent of bod.v armor a s .. mbliee. The 
ballistic l 1•itl of an equivnle~ t weight of averate HAdfiel d steel are 
1000 !ee\-por-eecond and 17~ tee\-per-eocond retPicti•ol~. . . 

5. .ll.t O\.l.t :h :1eat.-t r eatabl e eteela in gau.· ea identical w1 th t hoee 
ot t ::e SAl 4330 aam. l t-a have no\ yet been t~otod b tu!flaient number to 
allow a ~~r evaluAt i on of -:. . eir ball \.sUe chrtr'lcter1st1cs to be IIACle, 
lt 1s felt t hat t he :.:>erfoi"!Dance of \heae ••:r·loa will not com'lAre fl!l.~r~b17 
w11.h that of oth.· r hea\-treAted ateala. Their ballht c limi ta with 
oal. ·"5 ball UIIIIWlit1oll (69S foet-per-aeoood an4 665 f o \-pe1'1-ee4fon4) are 
suba &nt.W17 lo,.:er t':an that of the ~1/4 hnrcl• ttainl e11111 ei!U":t1'le (912 feot­
?er-rocon4) aDd t heir l1m1te \lith rojec:Ule «l.2 (1553 feet.-:oer-aecon4 ancl 
1545 ! ne\-per-aec J:"ld ) are fl :JUI'ICialt17 lover t.han that of t he totter etab­
leee (1675 feet-nor-eecond). 

6. '!hue, of the four \ T .... I \oe\ocl, the 11/2 hb.rd" Md •t\111 bard• 
ftrteUee of ttatnlees 1toel ai-' l:venn. ha•• b-. 4eloteri ouel7 affectocl b7 
the ~ ~14 re4uat1on roo••• of hart .. lag and 4o not .... \o otter pro•t•• al 
goocl bo~ armor ooapouato. tho 1 1/'- hu41 9U'1o\7 hal a n ,aren\17 110\ 
r .. chel tloat crt Ucal dol",Peo o! col4 reclucUo11 whieh ' ll'nduoee poor 
PI'O) erUee of ballhUc reehh.noe, an4 ahlMtt noour ~~ln~ ch~tr .. te~ 
ltUoe. While t he uaot et.atu of SAl a.310 1\ool Nla. t :'. ve t _ ot her heat­
treataltle etoela 11 no\ ,., 4otel'll1aablo U ..., r .. onabl7 he eat.tmatecl 
that tt will not. O~P&I'O f~•orablJ wlth t ho lteot of IUC ! e\ee1a. further 
oonetderation, t herefore, of ·~a\erlal of thi1 •~~1lti0n aa proepeot1•e 
'bo47 ar:1or c cpo11ent •terlal •••• ~to&. 

1. It &.•):-_,.., hovenr, that ftlrther cl"oloJ~Den\ of ata1n1oll ltM1 
1n the totter Colld1t1one 11 ln4lcate4 _, the retulte of these toeto. J. ;1. J..JJ---
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The ballistic characteristics oi four types of light gauge (0.044 in. to 0.051 in.) steels were 
determined to develop improved components of body armor.   Impacts with the cal. .22 frag- 
ment-simulating projectile G-2 and with standard cal. .45 ball ammunition were spaced 
fairly over an 8 in. x 8 in. sample area and the ballistic limits determined. Stainless steel 
in the "1/4 bard" (27 Rockwell "C" ) condition exhibited much better over-all resistance 
characteristics than stainless steel In the " 1/2 hard" (33 Rockwell "C" ) or "full hard" 
(45 Rockwell "C") condition, but was slightly inferior to Hadfield manganese steel of 
equivalent weight. SAE 4330 stainless steel, heat treated to a hardness of from 34 to 36 
Rockwell "C" exhibited inadequate resistance characteristics as compared with other 
heat-treatable steels.   It appears that further development of stainless steel in the softer 
condition is indicated. 
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