T —_——————————

1CTER: (((

OOt el calbsens
RUMACALA N Bl ) nls At el e

((EXTRA COP
WAT Ekrow;:,‘ m;:“

&/#}o«

vy T
TSRS Saons G S

W 4 Ascid

&M -

==

/

AD-A954 357

WATERTOWN ARSENAL
LABORATORY

MEMORANDUM REPORT

NO. WAL 710/615

Bellistic Chgrecteristics of Four Tyveg of Lieht Gause

(,04L" to ,051") Steels Submitted by Revublic Steel Corvoration

wt p———

S

DTIS FILE COPY

DMI!D

- g

i

]

This document has been approved
for public release and sale; its
distribution is unlimited.

wn Dm m.’ o
e ¢

8y

J. ¥, SU_LIVAY
Jr, Englneer

]
OTIC

JAELE T

i DEC 1 8 1984:

Bl A

DATE 21 April 19hk

WATERTOWN ARSENAL i
RT N, MAS! TN AN ICITREEY ?.:-:.‘;

VATERTOW > U, LAoaft it =

| I VEOTED. .. ¢ L—1

L ) r,?i’u/,fﬁ‘,ﬁl’gﬂ””&A 10 23 132 o
B e s I R R e e S R e T e e ARSI A P COTATC CCP N T T T T T s -l



e RS
-"

WATZRT VN ARSENAL LABORATURY

Memorandum Renort No, WAL T10/61

Second Partial Rerort on Iroblem B-8,2

21 April 1944

Ballistic Charscteristicy of Four Types of Licht Couge

(,0Li" to ,051") Stesls Submigted by Republic Steel Cor:zorati
1y

1, In accordance with o request from the Cffice, Chief of Ordnanco.r&-
a Progran is Veing condncted at this arsenal to develor improved components
of body armor assemblies. In econjunction with this -rogram tests have
recently been conducted on four types of stesls submitted by Republic Steel
Corroration, |

G-
2, >Stainless steel in the ‘?I/h hard%’ (27 Backuell 20") condition

sxhibited muc)}ibetter "erall reliatnﬁx e charsgtbristlce than stainless
steel in the "1/2 hard® (37 Rockwell "C®) or "full nard® (U5 Rockwell "C")
condition, but was sli(r}'tlv inferior to Ha.dfield mansanese steel of equiva-

; lent weisht, SAE 4330 steel, heat treated to a hardnese of 34 to 36

Rockwell "C" exhibitad inadeounte resistance characteristics as compared with

other heat-treatabls steals Jreviously tested here, .

oo

3,  Samplas of these four tynes were rigidly cla« ed to a wooden
ballistic frame which allowed an area 8"x3" to be unsupported f rom the bgck.
F Impacts with the cal, .22 fragmentesimulating ‘rojectile G-2 (17 grains)

g and with standard cal, .45 ball ammunition were then s-aced fairly over

r this area and ballistic limits determined, The resulis a.vear in Table I,

4, Because of the thickness variati-n resultant from the various degrees
of cold reduction necessary to develop hardness differences in stainless steel
analysis of the results of these tests is somewhat nmore difficult than would
have been the case had the thicknegsses been tdentical, However, under impact
of the cal. .22 fragment-simulating projectile G-2 and the steel-jacketed
cal. .45 ball, the "1/4 hard" materlal shows greater superlority over the

1. 0.0, 422,3/71(c) - Win, 470.5/7Ws3(c) dated 28 September 1943, '

2, VAL Memorandum Rpt, No, 762/253(e). -
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other two ramples than can “e actributed to the mere difference in thicke
nese. The dallistic limits of even this type under 1nusct of standard

cal. .45 ammunition (912 fest-ner-second) and vrojectile 3-2 (1675 feet-per-
second) are somewhat less than those of Hadfield man-anese steel which
gurrently is ueed as a critical eomponent of body armor assenbdlies. The
ballistic iimits of an eq:ivalent weight of average Hadfield steel are

1000 feet-por-secord and 1750 feet-per-second resvectively.

He Althoush heat-treatable steels in gau-es identieal with those
of t»e SAB 4330 sam)les have not vet deen tested in sufficient number to
allow a "rorer evaluation of itheir ballistic charancteristics to be made,
it 13 felt that the derforuance of these samrles will not comnare favoradly
wiith that of oth'r reat=treated steels. Thelr dallistic limits with
cal. .U5 bBall ammnition (632 feete-per-secoud and 665 foet-rer-segond) are
gubsiantially lover than that of the "1/U hard® stainless sanile (912 feet-
verececond) and thelr limits vith yrojectile G2 (1553 feet-ver-second and
1545 fret-reresecnd) are a oreciably lower than that of the softer staine
less (1675 feet-ner-second).

6. Thus, of the four tr.es tested, the "1/2 hard" end "full hard"
varieties of stainleec eteel a . arently have deen deleteriously affected by
the ¢-ld reduction uvrocess of hardening and do not seem to offer promise as
good body armor comroneats. The "1/4 hard® variety has s erently not
reached that critical desree »f cold reduction whieh "roduvces noor
prorerties of ballistic resistance, and exhidits snecurr~in~ charaster-

* istice, VWnile the exact status of SAB 4330 steel relative :> other heat-

treatadle stesls is rot yet determinadle it may reasonadly he estimated
that it will not compare favorably with the best of suc: steels., Further
consideration, therefore, of naterial of this comnosition aes rrosvestive
body armor cozponent material seems unwarranted,

T. 1t a'vears, however, that further develomment of stainless steel
in the softer conditions 1s indicated by the results of these tests.
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ABSTRACT:

The ballistic characteristics of four types of light gauge (0.044 in. to 0.051 in.) steels were
determined to develop Improved components of body armor. Impacts wlth the cal. .22 trag-
ment -simulating projectlle G-2 and with standard cal. .45 ball a itlon were sp

fairly over an 8 in. x 8 in. sample area and the ballistic limits determined. Stainless steel
in the "1/4 hard" (27 Rockwell "C"} condition exhibited much better over-all reslstance
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 welght, SAE 4330 stainless steel, heat treated to a hardness of from 34 to 36
Rockwell "C" exhibited inad te r t. characteristics as compared with other
heat-treatable steels, It appears that further development of stainless steel in the softer
conditlon 1s indicated.
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