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MEMORANDUM RNFORT N0, WAL 710/63

P Problem B-g,2
10 June 1944
Resistance of a Light-Gaure (,042" to ,0L6") Augtemitio Steel at
\/ D s Per
/ .
) 4 -S4 ectil

{
\ 1. In accordance with a request of the Office, Ohief of Ordnancel,
‘\9 a Program of development of improved body armor components 4s-—bedag a S
conducted at this arsenal. As part of this program tests have recently
been concluded on samples of an austenitic steel, in wvarious conditions
of hardness, supplied by Jessor Steel Company.
c/J F vy
2, 7 The resistance of the "as-annealed” sample to verforation by
cal, .45 (stesl-jacketed) pProjectiles was superior to that of the
hardened samples. The resistance of the 1/4 Hard samnle to perforation
by the cal. ,22 fragment-simulator™ appears to be superior to that of
the others although the gauge variation dbetween the samples renders
vrecise evaluation difficult, The resistance of all samples of this
steel is considerabdly inferior to that of an equivalent weight of
Hadfield manganese steel, (-

3. Samples in easch condition of hardness wers rigidly clamped to
wooden ballistic frames which allow areas 8"z8" to remain unsupported
from the rear. Into the faces of these areas there were then directed
impacts of cal. .L5 ball vrojectiles (steel-jacketed) and of cal, .22
fragment-simulating nrojectiles, The results of these firings are set
out in Table I, The hardness determinations recorded are those of the
supnlier,

1, 0,0, 422,3/71(e) - Wen 470,5/74k43(c), dated 28 Septembder 1943,

2. VAL Memorandum Report No, 762/253, Development of a Projectile, to
Be Used in Testing Body Armor, to Simulate Frarments of a 20 mm, H.E,
Projectile, dated 7 January 194k,
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4, Under impact of stesl-jncketed cal. .45 ball projectiles the
resistance of the "as-anncaled" sampls (72% feet-ver-second) was su’erior to
that of the hardened sa- les (689, 685 and 625 feet-rer-second) but
coneiderably inf-rior to that of an equivalent weight of Hedfield manranese
steel )920 foet-)rr-saecond),

5. Under impact of the cal, .72 fragment-simulatins “rcjectile, G-2,
the resistance of the 1/4 Hard samnle (1287 feet—per-sscond) is greater
than that of the other sam-les (1237, 1171 and 1155 feet-rer-second) and
althou-h 'ts thickness (,0US") 1s somewhat greater than that of the "as-
annealed" sample (,042") 1te sureriority is greater than can be attridbutabdle
entirely to the raure differential, The resistance »f none of these
sa~"lea conmares with that of an eauivalent thickmess (.0L2") of Hadfield
manzanane steel (1630 feet-ner-second),

6, Thus, the resistance of this austenitic steel in this gauce is
not such as to warrant further consideration of it as a body armor
component. However, since 1ts resistance in this sauge is comvarsble to
that of ferritic steels, and since some ferritic stesls apvroach and
even surmasas Hadfleld manranese steel in the heavier -auses, further
develorment of this stesl in gaures applicable to flak-curtain comronents
(.060" to .125") seens warranted since the demand for a non-nmagnetic steel
may exist in the higher thickness ranges,
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J. P. SULLIVAN

Asst, Fngineer
APPROVED:

/G Yoo

N. A. MATTHEWS
Ma jor, Ordnance Dept.
Chief, Armor Section
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Table I X
Summary of Bgllistic Tests Conducted at Watertown Arsenal on ]
Samnrles of an Augtenitic Steel Submitted bv Jessgn Stecl Co. 3
»
Ballistic Limit (F/S) 1
Samvle Gause Bardness Cal,, 1451 622 ]
As Annealad Lol 255 BHN 728 ;
JOh2t 255 BHN un i A
»
B
1/L Hard .0us5" 270 BHN 689 -
Lols® 270 BEN 1233 o
o
1/2 Hard .ous" 282 BHN 625 p_J
Loun" 282 BHN 1155 ]
Full Rard .oL:5" 301 BHY 685 el
LOUAR® 295 BHN 12137 s )
L
]
For Comparison:
Hadfleld ,ou" g8 Rb 920 1630
manesnnese stael
LI
lcal. U5 (ateeL—Jacketed) ball nrojectile - 230 xzrains. -4
20&1. .22 fragient-gimuletin 'rojectile - 17 grains. ‘-..'::'"
P
. .‘[
LI

...........................

- R



