'/ RESTRICTED. 7+, ~ARMOR SECTION —

,(/

AD-AS54 376

IS FILE COPY

o / g

?

s A
P

WATERTOWN ARSENAL
LABORATORY

'

/-0

7
/

#

MEMORANDUM REPORT

NO. WAL 710/630

Comnarigon Af Resistance to Zerforation of

é

4 Sin-le Sheet of Zquivalent Wei-ht

BY

Jo F, SULLIVAS
Jr. Enginecer

DATE 15 gy 1944

WATERTOWN ARSENAL
WATERTOWN, MASS.

HW'J? MIGIR

)

L
|
W

o



]

RESTRICTED

¥atertown Arsenal Laboratory
Memorandum Report No, WAL 710/670
First Partin) Revort on Problem B-8.6

16 May 194k
Comparison of Resistiance to Ferforation of

Hultiple Layers of Thin Steel Sheets With That of

A Single Sheet of Equivalent Welipht

s

1. At the request of the Office, Chief of Ordnancéif%compara$i$_
ballistic tests wero conducted on five lavers of steel ,0l0™thick, :v
layars of steel .0257 thick and a sing s stcel gheet .050""thick. All
samples were furnished by the American Steel and Wire Company.

2, -~Because of the size of the samples no sismificant test vas
possidle with caliber L5 ball ammunition., On the basis of teste with
the calidber .22 fragment-simulating projectile, Q—Zaflhowever. the
reaistance of a sinsle shast of thin gauge (,050%) steel was superior to
that of two sheets equivalent in total weight, and the res!stance of two
gheets of ,025T steel was surerior to that of five she~ts of ,0107steel,
Thns no sdvantare, but rether a disadvantage, 1s introduced by distriduting
a siven weirht amons multinle layeru.(/

——

A

3. Single sheets (4"x12"*) of ,050" pauze steel and agsemblies of
two sheets of ,025" gav.re stcel and five sheete of 010" rauge steel
were rigidly mounted on a wooden ballistic frame which allswed a L"x8"
area to be unsuppvorted from the rear., Duplicate test pleccs were
impacted with caliber U5 ball ammunition (steel jacketed) snd with

;alibeg .22 fragment similutins rrojectils, G-2., T.o regults are shown in
able 1,

i, 0.0, 400.112/5634, Wtn 400.112/3047(r) dated 24 Pebruary 19uL,

2, WAL Memorandum Report o, WAL 762/253(¢) - "Development of a Pr: stile,

to Be Uzed in Testin~ Body Armor, to Simulate Fragments of a 20 - , H,E,
Projectile" - 7 Janunry 194k,
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¥, Under improt of the caliber ,U5 ball projectile the test
samples were so severely shocked that only a genaral qualitative
observation could be mnde. On the basis of a partial penetration on
the single sheet at 867 feet-per-second and a complete perforation on
the five-layered ansembly at BUO feet-per-second it appeared that the
use of a single sheet of this gaure (,050") ix to be praferred to the
use of multiple layers of the name total weight,

5. Under impact of the caliber .22 fragment-simulating projectile,
G-2, the single shret Nhad a ballistic limit of 1574 feet-per-second,
whereas the two-layer as=embly had a ballistic limit of only 1290 faet-
per-second and the five-layer ansembly one of 935 feet-per-second. Thus
1t 1s apparent that the maximum resistance to perforation frim frogment:
simulnted by projesctile G-2 will result from the use of a single sheet
of this gauge (.050") rather than any multiple-layered equivalence in
welght,

6. The steel provided for these tests was extremely brittle and
directionally weak and wholly unsuitadle for body armor, However, it i-
fTelt that the results of the test, although not quantitatively accurate,
are nevertheless qualitatively significant and the conclusions entirely

valid, Jdlkliluwv\*~
J. P, SUILIVAY
Jr, Engineer
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Table I

Sumnary of Comparative Ballistic Tests of Singls Thin Gnure
(LO50") Steel Sheets and Multi-Lpvered Asremblies

of the Saie Apgrepnte Welght

Ballistic Limit (P/S)
Spmple  Cpliver URL S=2<

One 050" sheet 867 (Partial penetration) 1574
Two ,025" gheets - 1290
Pive ,010" sheets 849 (Complete perforation) 935
1

Standard caliber 45 ball ammunition (2}0 grains - steel Jacketel)

2Caliber .22 fragment-simulating vrojectile - 17 grains,



