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1, n accordance with a request from the Cffice, Chief of
Ordnanool. s Program of develoment of improved bndy armor components
is in rog¥¥ss at this arsenal. In conjunction with this program tests
have recently been conducted on several light-gange samples of 0.70’
carbon Amola lteel: submi‘ted by Carnegle-Illinois Steel Corporation.

2, «L)Tho resistance of a normalized, oil-quenched sannle, tempered
to 41/k2 Rockwell "C" was inferior to that of a normalizad, oil-quenched
sanple temnered to 49/51 Rockwell "C* under impast. of standard (steel
Jacketed) caliber .45 ball amminition and that of a san-le austem erad
to 53/54 Rockwell "C* wag considerably greater than either.  Under
imnact of the caliber .22 fragment-simlating orojectile, G=2®"however,
the hardest rlate offered less resistance than either of the softer
Dlates, The fact that a fourth sam-le which had been anstsmverad to
49/50 R\ockug “C*" was out of saupge with the other thrae samples
Precluded aprecive-eyaluation of its resistance,

3. Samples of the s“eel in each heat treated condition were
mmnted on wooden ballistic frames which allow an 8°x8" area to be
uneuprorted from the rear. Duplicate test samples were impacted with
calidber ,U5 ball projactiles (steel jacketed) and with "rojectile, 0=2,
a fragment simulator. The remilts are tabtulated in Tadle I,

1, 0,0, ¥22,3/71(e), ¥Wtn u'fo.s/ms(o) dated 28 September 1943,

2, VAL Nemorandum Revort No, 762/253(c) -"Develomment of a Projectile,
to Be Used in Testing Body Armor, to Simulate Fragments of a 20 mm,
H.B, Projectile" - 7 Jenuary 1944, :
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4, Under imvact of standard caliber .45 ball amrmwnition the
resistance to perforation of the sam'ls which had been normalized, oil-.
onencqed and temmered to 12 Rockwell "C" (514 feet-ver-second) was
inferior to that of the samnle which hnd been similarly normalized and
quenched but hnd been Ar~mn to 51 Rockirell "C" (615 feat-par-second).

Both cof t-ese samples w-re coneideradbly inferior to one which had been
anstemnered to 54 Rockwvell "C" (727 fert-per-tecond)., Although the
resistance of the fourth tyre which had been austem;ered to 50 Rockwell "C"
was com-arable (830 fagt-ner-second) with that which had been similarly
treated to 5l Rockwell "C" some of its resictance must be attributed to
1ts cre~ter gauge, Avdlying a correction factor which has been found

to be a "licnble to Hadfield menranese steel (10 feet-Der=second per .001%),
its "in-gauge" resiatance would be %00 feet-per-second which is consider-
ably greater than t“e r-rmalized, oirerchad and dr-wn semple of the same
hardness, However, all ramvles were inferior to Hadfield manganese steel
wvhlch averazes 900 fecot-Der-secord resictance in this -:ru-e,

5. Under impact cf the lirht vel:nt, (17 rmrains) fragment-simulating
projectile, G=2, the resintance of all sam les is fairly comparable
(when a correction factor of 15 feet-per-second per .001" has been
andlied to the over-gsuse atstem-ered sam-le) and conciderably inferior '
(less than 1100 feetper-tecond) to that of run-of-‘:e-mill Hadfield steel ;
(1600 feet-rer-secondf. ‘

6. ~The behavior of tre purtam ered nan~les under immcet of the
caliber 45 projectile tended to be brittle. This tendsaney corroborated
nrevious exderience with thils alloy which indicated that brittleness 1is
introduced when it is anstemiered to hardnesses greater ttan L7/Lg
Rnclwell "C" .

7. > T.e iny resictarce of all sam les f this atcel tn Terforation
hy rojectile G-2 disermrnzes frrith~r conaeideration ~f 0.70% carbon Amola
nteel as a substitute for iIndfield nansanese steal which continues to 3
an™asr mDreme A3 a “raolec‘ils restator in the thicness range .00 to i

050", : :
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Tpbls 1

Sumary of Ballistic Tests Conducted at Watertown Arsensl
on Light Gaure (,0M1" to ,04A") Spmples of

Q,ZQ! Carbon Amola Steel Submitted by
Oarnegie-Illinois Steel Corvoration

Nominal Chemicel Composition

¢ Nn P S S _ Ho
060/070 070/0% ool“o nex, .Oho nax, 020/035 020/030
Wﬂ
Sagple Szuga Hardneas G222 Cal, 4

ltem 9
Normalised, oil .039" 41 Re 1053 -
quenched and tempered .039" 42 Re — 51k
Item 10
Normalized, oil .Olo" 49 Re 1057 —
quenched and tembered . J039" 51 Re — b15
Item 11-4 .obl® 50 Re - 830
Aust empered .OluG" 49 Rc 1145 -
Item 11.B .olu" 53 Re 1020 -
Austempered Lou" 53 Re - 827
For Comparison
Hadfield ,Olo" 8% Rb 1600 900
Manzanese Steel LOls® 88 Rv 1675 950



