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Bosistance to Lisht-Gauge (,045" %o ,04g")

Armor Subnitted by National Armor Compapy
to Perforetisn by Small Arme Projectiles
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1, In accordance with a request from tie Office, chti of Ordnancel,

in progress
at this arsenal. In conjunction vith this prosram tests have recently
been conducted on twelve 1i-htegauze steel sheats furnished by the
National Armor Company.

2, The resistance of i-ese -amnles to nerforation by standard
calidor .45 dall ammunition (steel jJecketed) was ooncistently appreciably
iaferior to that of avers-e Hedfield manganese steel currently being used
in body armor ascemdlies, Under impact of the calider .22 fragment
sizdlating projectile, G=i®; two hard (46 Ro :nd 47 Re) samples compared
favoradly with the Hndfield steel whereas a harder (48 RSLsmplo vas
considerably inferior. Unéer imprct of projectile Gl-S only the 46 Re
sam:'le comparsd favorably vith Hadfield stesl, —

3.  Samples vere clamped ri~idly to a wo-den ballistic frame which
allowa an 8"xB" area of the back of the Plate to be unsupported and were
impacted with projectiles (=1-S, 6=2 and with s*andard calider 45 ball

arunition (steel jacketed), The results of these tests are shown in
Table I,

1, 0,0, 422,3/71(c), Wta 470,5/7443(c) ‘ated 28 Se'ptevnb.er 1943,

2, VAL Memorandum Report No. 762/253(c) -"Development of a Projectile, to
Be Used in Testing Bod: Armor, Similate Fragments of a 20 mm, H,B,
Projoctile" - 7 Janvery 1944,

3. WAL Memorandum Report No. 7¢2/247(c) - "Development of Projectiles to
Be Used in Testing Body Aruor to Simulate Flak and 20 m. H.E, Fragment® -

17 Decenber 1943. - R & &
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I, Under impact of standard caliber ,i5 ball ammunition the
resistance nf the best of these samples (866 feet-per-second) was
aporeciably inferior to that of run-of-the-mill Hadfield man-anese steel
(950 feet-per-second), Although this specimen was the hardest (48 Ro)
of the samples tested there was apparently no correlation between resistance
to this type projectile and plate hardness.

5. Under impact of projoctile G-1-S, the resistance of only one
sample (1042 feet-per-second) compared favorably with that of Hadfield
steel (1050 feet-per-second). Here also there was apparently no
correlation between resistance and hardness.

6, Under impact of projeotils G=2, the caliber ,22 frasment
simlator, the resistance of two hard plates (46 Re and 47 Re) compared
favorably with the Hadfield type (1670 feet-per-second and 1690 feet-per-
second compared with 1675 feet-per-second), whereas that of a harder plate

k8 Ro) was considerably inferior (1380 feet-per-second).

Te Analysis of the tests with projectile G-2 discloses some
correlation between resistance to perforation and hardness (as shown in
Figure 1) but there are claring exceptions to the trend. Murthermore,
the resistance of Hadfield mancanese steel is very high while its hardness
is very low (88 Rockwell "B"), It is therefore contended that some other
physical property, probably elongation prior to necking, may be much more
significant than hardness, With this in mind samples of various types of
steels are being prepared for tensile tests at this arsenal. The results
vill bYe made known as soon as sufficient data have been compiled,
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TABLE I

Summary of Ballistic Testy Conducted at Watertown Arsenal Laborstory
on_Tvelve Lisht-Gaure (, 045" 4o ,OUE") Steel Sheets Submiiied by

lational Armor Gompany

tari-

Swple  Ceuge  meas  GaleAl  Geles®  Ge23 ugd
1 .ous" 35 Re - 933 1425 782
2 .oLg" 29 Re - 928 1488 782
3 JOuT" 47 Be - 978 169 792
4 LOuT" 3? Re - 932 1340 820
5 Ol 30 Re - 914 1307 733
6 .Ob6* 37 Re 395 916 1398 198
7 our" 48 Re - 958 1380 866
g N T 35 Re 400 896 1385 6u2
9 .ous" 41 e — 1004 1629 797
10 .oLs" 46 Re - 1042 1670 750
1 .ousg" 3 Re -— 1019 1585 71
12 JOUT" 33 Re -— 923 1560 751

Por Comparison:

"Hadfield

:::if:eso .ohs" g8 Rb - 1050 1675 950

10a1, +J0 fragment-similatins, 150 graine
2Cel, .20 fragnent-siqiletineg, 34 erains

3Cnl. .22 fragment-similating, 17 grains
3Cal. U5 ball emmunition (eteel jacketed)
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