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WATZRT 7N ARSEVAL LABORATCRY

MEMORANDUM “RPORT NO, WAL T10/667

Sixteenth Partial Revort on “roblem B.5,2

1 July 19k
Resistance of Silico-Manganese Spring Steel to

»
Parforation by Fragment-Simlating Projectiles

1, In resvonse to a directive from the Office, Chief of Ordnancel,

the resistance of several tyjes of light-gauge steel to verforation by
fragment-simulating vrojectiles is being investigated at thie arsenal,
This memorandum renorts results of tests conducted on samples of
silico-nanganese s rins steel sunplied by the Carnegle-Illinois Steel
Corporation,

2. The sammle tempered to 49 Rockwell "C" exhibited resistance
to perforation by the cal, .22 fragment-simulating nrojectile, G-22,
superior to that of an equivalent weight of Hadfleld mengarese steol
but under impact of the cal, .15 (steel-jacketed) ball “rojectile the
reslgtance of a similar samole was greatly inferior to that of the
Hpdfield tyve. The resistance of samnles temrered to 40/L3 Rockwell "c*
was considerably inferior to that of Hadfield steel under both types
of attack,

3,  Two grounps of samples of a ,60% carbon silico-mansanese steel
differins nominally only in temvering treatment were received from
Carnegie-Illinois Steel Corporation. Two ~lates from esch rroup were
aslected, one for testing with rrojectile G-2 and ths other for testing
with the cal. .45 ball vrojectile., The nlates were clamced risidly to
wooden balligtic frames which allow areas 8"x8" to remain unsunnorted
from the rear. Intn the faces of thase areas the imnPacts vere directed.
Te res.lts are set out in Table I,

1, 0.0, 470.1/3h546 - Wtn L472,81/31530, dated 11 March 190,

2, Yatertown Arsenal Laboratory Memorandum Revort Fo, 'AL 1h2 /253,
Develorment of a Frojectile, to 3e Used 1n Testins Bndy Armor, to
Simulate Pragments of a 20 mn, H.E, Projectile, 7 January 19k,
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4, Under imnact of the cnl, .22 fragment-simlating orojectlle,
Gw2, the resistance of cam:le 85, temdered to L9 Rnckwell "C" (1760
feot-por-second), was suverior to that of an equivalent welsht of Hadfleld
nanzanese stesl (1630 feet—ner-second). Under imoact of the cal. L5
ball nrojectile its resistance (679 feet-per-sscond) iz /;reatly inferior
to that of Hadfleld steel of equal weight (920 fest-ver-second), The
resistance of the sanvles temoered to 4O/43 Bockwell "C" (452 feet-per-
sacond and 1170 feet-ver-sse nd, resvactively) was considerably lower.

5  Although the suncrior resistance of the harder sample to
perforation by the fragment-simlating projectile is encouraging, its
decisive inferiority under imnact of the cal. U5 projectile lends
farther cradence tn tha sontention that in this gauge (.0uo" to .0LU5")
the hirh all-around resistance of Hadfield manganese stecl is aimarently
unique,

6. It is therefore, considered unreasonable that search for a
strel of greater averall rosistance in this maure will be Productive,

A el

J. P, SULLIVAN
Asst, Engineer
APFRNVED:

N. A, MATTHEWS
Major, ‘rdnance Dant,
Chief, Armor Section
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Trnble I
Summary of Penetration Tests Conducted at Vatertown Arsengl on

Samoles of Silico-Manganese Svring Steel

Chemigal Composition

C Mn P S S
.55/ .65 .70/1,00 040 max, 040 max, 1.80/2,20

All plates normalized, oll quenched and temoered,

Ballistic Limit (F/S)

_Sample Gauze rdness 621 Cal, U5
7-1 Loue* 4 Re - 682
15 Lous" 43 Re 1170 -
g-1 .039" 51 Re -— 679
85 Roltl) 49 Re 17A0 -

Por Comnarisont

Fadfield manganess Lol 88 Rb 1630 920
stasl (average)

1051. ,22 fragment=similating orojectile - 17 grains,
20&1. RILS (etoel—Jacketed) ball rrojectile - 230 grains,



