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Watertown Arsenal

5th Report - Composite Plate L
C 19 te C 26
Change of Spaces and of Inner Materials

This report covers tests on composite plates C 19 N

|
.
3
3

tc C 236 in which variations were made in the space,
weight, and order of the inner plates.

Plate C 19 was tested with a warped 1/8" plate on =t
the reare This plate was fastened securely to the other
plates as shown in the sketch attached hereto. The space
varied from nothing at the top and bottom to about 1/8" v
at the center, All of the shots fired were placed near :
the top where there was very little spacees The resulis
seemed to indicate that better resistance to penetration
might be obtained without any space between plates.

As a result of tne test on C 19 plates C 20 and C 31
were made up exactly alike except that G 30 had the 1/8"
space, as shown, and C 21 had no space between the two back
plates, The results indicate that C 31 -~ with no space -

is better then ¢ 20. It was found at an earlier date

(see Rep.710/14) that 1/4" space gave poorer resistance

than 1/8" of space. It now appears that no space at all ;-i
18 best. The amount of spring inherent in the materials 3
is probably sufficient to permit the desired "woiking" in Y

4 _ X =

the low carbon and duralumin plates.

{11 1883 TGk ERs 10008 00YY
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In plate C-22 the positions of the low carbon
and duralumin plates were reversed. The results were 3’
not as satisfactory. It is, therefore, concluded
that the duralumin plate should be close to the front
plate, and followed by the low carbon steel plate.

In C-233 the thickness of the duralumin plate was
cut from 3/16" to 1/8". The results obtained were
excellent and it is apparent thet this combination is
a8 good as (-1 with slightly less weight.

C-54 was made up like C-33 except that 1/16" of
low carbon steel was used, in place of 1/8%. This
combination seems to be as good as C-1l, and weighs 3
pounds per s8d. fte. less than (-l. The weight of this
combination 1s equal to that of solid armor plate
spproximately 19/32" (0.594")., Its ballistic limit
is greater than 24885 f.s.

Plate C-25, consisting of & 1/8" sheet of
duralumin between two 1/4" plates, gave very good
results. Apparently it is almost as good as plate
C-1. Its weight was equivalent to that of solid armor
plate approximately 17/32" (0.531") thick and its
bellistic limit was greater than 2488 f.s., It is
believed to have a decided advantage over 1/2" armor

plate in that it would defeat the Gerlich-type bullet

= UNCLASSIFIED
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in addition to the U. S. cale 30 AsPe M 1923, for
epproximately the same weight.
Plate (=356, with 1/16" of low carbon steel

between two 1/4" plates, was not satisfactory.

Respectfully submitted:

D¢ Je Martin
lst. Lt., Orde. Dept.
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NN 250 C. Homo. A.P. Bra77

V;!, ‘

i;:f‘ PLATE NO. ¢ - 19

B ;

E’_C: & Low C. steel. DATE__ Aug. 30, 1534

4%50 Cc.Howmo AP B 418 The armor plate was rolled from
N ingot at Henry Dis.ston & Sons Co.

and heat treated at the Watertown

3 | Arsensal. 3

! 1/8" 50 C. Homo A.P. Br. 418 J

| . was curved as shown on sketch, by the ™

5 £ space Here. Heat treatment. This plate was used

. in | ! as no others of this thickness were

L. ~ avallable, at the time of test.

3 )

X ‘ Heat Treatment for 1/4" oPlate. 01l Quenched at

@ 1600°F and drawn at 535°F 2 hrs. Brinell 477.

=

The 1/8" plate gas heat treated in the usual manner,

- , 0il Quench 1600°F drawn at 1000°F 2 hrs. Brinell 418.

F ﬁ

S| .

3 :

ARMOR PLATE COMPOSITION B

'@ C. tn,  P. S. S Cr. Mo.  Vu. =

R A5/.55  b0/.60 .03 <.03 ,15/.25 1.10/1.30 .60/.80 .20/.7:

= ROVND  STRIKING :

- — i NO. VELOCITY REMARK.C -

o , o3 o4 i : g

5 ° i 2488 All Oo Ko ",

0] o! o5 ! except No. 5. =9

NG i
oAt

¥

Ml
5

@® .’ Jx -

".":" :' e

oG No. 5 just
barely shows
of. daylight.

Y:‘l'n’,l’;n

Apparently better results where
there is no space at all.
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PLATE NORMAL, 100 YD. RANGE, .30 CAL. M1922 A.P. BULLETS,
MANNT BARREL UNLESS NOTED OTHERWISE.
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/ZT-SOC. Howo, AE Br 418

2 Doral.

£ Low C. steel. PLATE XO. ¢ - 20

50 ™ 418 . DATE_ Aug, 31, 1934

The plates were rolled by Henry
Diaston & Sons Co. and heat treated
at the Watertown Arsena% in the usual
nanngr, 0ii Quench 1600°F drawn at
1100°F 2 hrs for a Brinell hardness
between 418 to 430.

~

\
- & Space.

ARVCOR PLATE CCMPOSITION

ce I‘-:n' Pc So Si. CI’. MO- - Vb.:
M5/.55  J10/.60 <-.03 <.03 ,15/.25 1.10/1.30 .60/.80 .20/.7)

ROUND  STRIKING
N0, VELOCITY REMARES

2488 1 -~ 0.K.

3 - Slight
erack in back
plate.

PLATE NORMAL, 100 YD. RANGE, .30 CiL. M1922 A.P. BULLETS,
MANT BARREL UNLESS NOTED OTHERWISE.
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$ Doral. PLATE NO. ¢ - 21

& low C. steel, DATE__Aug. 31, 1934
5 50 C. thwno AP Br. 418

The plates were rolled by Henry
! Disston & Sons Co. and heat treated
at the Watertown Arse in the usual
manner, 0il Quench 1600°F drawn at
1100°F 2 hrs for a Brinell hardness
between 418 to 430.

Fnon+

l'_._.,_‘-_ R —

ARMOR PLATE CCMPOSITION

Ce ln, P. S. Si. Cr., Mo. Vu -
A5/.55 Jb0/.60 +-.03 <.03 ,15/.25 1.10/1,30 .60/.80 .20/.7:

ROTHD STRIKING
i NO. VELOCITY REMARKS

2488 1) O.K.
slight

; 2 ) bulge on

{ back

. No space
! better than o=
1/8 space. "

PLATE NORMAL, 100 YD. RANGE, .30 CAL. M1922 A.P. BULLETS,
MANIY BARREL UNLESS NOTED OTHERWISE.
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,2[5_0 . Homo. A.P Br4)8

_BlowC. steel. o
. TE NO. C - 322
/_:,‘t_DumL_, : ____PLA =
" 450 C. tomo. AP Br.418. __ DATE___ Aug. 31, 1934

f The plates were rolled by Henry
Disston & Sons Co., and heat treated
at the Watertown Arsena% in the usual
manngr, 0Ll Quench 1600°F drawn at
1100°F 2 hrs for a Brlinell hardness
between 418 to 430,

Frant_
/

ARMCR PLATE CCMPOSITICN

Co Mno P. Sd Si. CI‘. Mo. . Var ‘
AU5/.55 JL0/.60 <-,03 <.03 ,15/:25 1.10/1.30 .60/.80 +20/.7:

ROUND STRIKING

’ i 0. VELOCITY REMARKS
' | —
: f 3488  All cracked
' i daylight on
! 4 ' back.

! 2 ° : —

PLATE NORM.L, 100 YD. RANGE, .30 CAL. M1922 A.P. BULLETS,
MANIT BARREL UNLESS NOTED OTHERWISE.

~




& 5o. C. Homo. AP Br.di8

) A Dural.
- PLATE TO. C - 23
. BlowC, 5‘}’ecl.
‘ ﬂfvo o tormo. AP Bedlf DATE__Aug. 31, 1934
A

o The plates were rolled by Henry
. Disston & Sons Co. and heat treated

at the Watertown Arsena% in the usual

manner, 0il Quench 1600 F drawn at

1100°F 2 hrs for a Brinell hardness

between 418 to 430.

Fron

ARICR PLATE CCMPOSITICN

C. l'n, P. S. Si. Cr. Mo, ) Y“i\
A5/.55 40/.60 +-.03 <.03 .15/.25 1.10/1.30 .60/.80 .20/, °:

N .
RO T R .

r 'v‘."
»

B
'y

¥
[P S TP Sy

)
.Y

ROUND STRIKING
NO. VELOCITY REMARKS

i'w‘ .'\'_[ Ca Al

2488 1 - Slight bulge

[l T ’ [)
T

[

l‘-. EINL A T
» ." . s (N
"

td
2.2k

3 - No bulge

«

3 - Excellent

: | 0o plates were drawn closer at
.o corner and apparently effeoct
is better -~ no bulge core
cnly buried to ogive.
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PLATE NORMAL, lu0 YD. RANGE, .30 CAL, M1922 A.P. BULLETS,
\ MANIT BARREL UNLESS NOTED OTHERWISE.
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2:;50& Homo. A:P. Br. 418

4;§Dan __PLATE NO. C - 24
- Aug. 31, 1934
//;/ i how C. 5+ee|. e DATE
/4 50 C. Homo. AP, Br, 418. The plates were rolled by
4Z&~m Henry Disiston & Sons Co. and heat
ﬂ treated at the Watertown Arsenal

in t‘%e usual manner, C)Oj.l Quench
1600°F drewn at 1100°F 2 hrs for
a Brinell hardness between 418 to

430,
_Lgl ,
h‘: :4
-
N .
A
i -
n o
ARMOR PLATE COMPOSITION :
3
Ce Mn, P. S. Si. Cr. Mo. Va. Lot
JM5/.55  .40/.60 .03 <.03 ,15/.25 1.10/1.30 .60/.80 .20/.29 °
RUUND  STRIKING
_" NO. YELOCITY REMARKS
| 03
o o? 1 2488 Slight bulge
| 3 2488 No bulge
3 2488 Slight bulge

This looks as good as C 1 and
welghs 1/8 L C + 1/8 Dural
less than C 1.

-

e e e, . = a%c Smn o - — o

;:I
| =
A0
PLATE NORMAL, 100 YD. RANGE, .30 CAL. M1922 A.P. BULLETS, N,
MANN BARREL UNLESS NOTED OTHERWISE. . i
2
B
3
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Y50C. Homo. AL Bralg.
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PLATE NO. C - 35
DATE Aug. 3%, 1934

N
« %y 4
»

E B KRN ‘JIM
v

A
.

r &

[ A_')

P M B
A L A

4 5.0 Homo. A Br387.

L

z
.
PR
L3

- -,t‘
e

* ’ 1
ol

The plates were rolled by
Henry Disston & Sons Co. and heat
trested at the Watertown Arsenal
in tge ususl manner,ocil Quench
1600°F drawn at 1100°F 2 hrs for
e Brinell hardness between 418 to
430,

2

oy

IR T
L, Cat. s h
PN IO SN }
2o, R .
] l" s l"" ¢ . i
B TN A S Y T LI A

* »
"ll [

Fron h

ARMOR FLLTE CCMPOSITION

Ce ln, P, S. Si. OTr. Mo. Va o
A5/.55 Jb0/.60 <.03 <.03 ,15/.25 1.10/1.30 .60/.80 .20/.7>

———— — —_ ROUND STRIKING
o2 03 NO- VELOCITY REMARES

i
|
ol D1 2488 Slight bulge
|
|

8 bulge - no
ocrack

' 3 bulge - no
' oreck

About as good as 24, better O
than most of the others. N

PLATE NOXMAL, 100 YD. RANGE, .30 CAL. M1922 A.P. BULLETS,
\ MANT BARREL UNLESS NOTED OTHERWISE. s
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£ o0 tome AR e 416

/ -
: // Low (2 steel.
, /ﬂgcuzm__fawaz PLATE WO, ¢~ 26

DATE Aug. 31, 1934

i The plates were rolled by
| Henry Disston & Sons Co. and heat
qjl treated at the Watertown Arsenal
N

|

in tge usual manner,OOil Quench
1600°F drawn at 1100°F 2 hrs for
a Brinell hardness between 418 to 430.

Front

ARMOR PLATE CCMPOSITION

Co ln, P. S. Si. Cr. Me. Va.
JA5/.55  .40/.60 <,03 <,03 ,15/.25 1.10/1,38 .e8/.80 .20/.30

ROUND STRIKING

{ MO, VELOGITY REMARKS
| 1 3488 Bulge & crack
| 3 2488 Bulge & crack

o Daylight thru not as good o
as 24 or 25. e

PLATE NORMAL, 1Q@ YD. RANGE, .30 CAL. M1922 A,P. BULLETS,
MANN BARREL UNLESS NOTED OTHERWISE.




