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Light armor Flate :l’ :

Teats of efficiency of various metals and alloys

in reasisting penetration were made, using standard
Japanege armunition and the Jzananese service rifle.

Distance from muzzle to armer plate was about 2
metres (6 ft. 7z in.). The bullet used was 33 mm.
(1.29 in. long), 6.5 mm. (.25 in.) dia. and welghed
¥ grams.,

A ballistic pendulum, with suitable magnifying appa-
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ratus for recording, was used to measure the residual vele- RN
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city of bullets after their penstration of the plate sam-

i
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! ples. The pendulum was a large box of sand that welghed 1‘_.’ T

193.5 kg. and the plate specimen was 15 x 15 om. (5.9 in. ﬁ;ﬁ&%ﬁ%é
i{' | x 3.9 in.) x the thickness of the individual specimen. w;_iii;;;
?ﬁi Service velocily ammunition was used in most of tho tests. - ¢ K
This velocity (initial) mse 790 m/sec (2595 ft/sec.). '_‘:..."..'_"_:.1_22. :
é; The shislding efficiency of o plate was calculated ‘”::;T.z
; from the fcllowing deducticns: 3
E =} 1vo? - puve = yof - vB
- 3 wv 2 Vo2 g
G where: ‘~\-r~ 3
% E = officianoy ;-:'-ff_.f:';g;ii_{:-:ﬁ
Eﬁ 1 = pass of the bullet ii;gifig
; Vo = initial velceity of tho bullot S .:-zg
Ei_ V = presidual velocity of bullet ‘.5::
N (pendulum measurement) o
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By using specimens of a single meterial of varying
thicknees, a "Characteristic Curve ¥ was obtained for
thet material, of the form shown in Figure 1.

Velcoit.ies of 790, 7EC and 50C m/sec. (2596, £496
and 1644 ft/9ec.) wers used to show the effect of muzzle
velocity on one plate material. Tuls effedt is shown in
Figure 2.

A numbsr o: plates of one muteriel, sach 1 mm. thick,
were tested to compare laminated rletes with the same
thickness in & single plate. fResulis indicated that the
singla plate was amore afficient.

Characteristic curves for a number of materials are
shown in Figure 3.

The results shown in Flgure 3, altsred Lo corrsct
all the matarials to the density of stecl, are shown in
Figure 4.

The author recommended a 37 Ni. 1¥ Cr. steel as the
dest alloy for bullet resistence. He showed character-
istics curves for this alloy - annealad and quenched with
various gubsequsent draw temperatures. These give a pene-
traticn distancs of 4.5 mm. (.17 in.) for this steel,
quenched and drawn to about 4850 Brinell. Further hardening
by the Cloudburst method reducsed this distance to 3.8 mm.
Results are shown in Figure 5.

Respoctfully submitted,

D. J. BRartin,
l1at 1L., Crd. Dept.
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Thickness of Plate 1p mm.

- Cbcroé‘hr\bhc curves for differont metals and _alloys.

FIG. 3
s

A

Thekness of Plate o m..

O £ 4 G B8 16 \z 4 16 16 Ta TN 56 56 25 50 B 54 8 J4 40 4T 44 4G 43 50 3¢ 548G 48 &0 Cx
Cha‘raé{"’eﬁishc. curves for different metals and alloys

4

fFWG

P
-~ h y
N .
RN
t
< N
1]
é -
v
.
)
' .
L] .
i
m : N _x,... ... )

1 .- m

- .- . . m

. v .

] A
7W
’ - un. B




YMM/S‘Z; ‘
8 3

g

[

O
'8

Re sd'uq( Velocih
3

o
0

Lo v ot b Vel 0 N T
o v\ 2 3 4 5 o 7 8 .2 w0 w1z 3 14
' ~Thickness of Plate 1 mwm. g
Cborod'er\s'\'\c, Curves for Nickel-chromium Steel. (3% N 1% Cr)

FG. 5.

o~ . . .

)




