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- _ AUTHORIZATION

Specific directivés for this investigation were
issued in Buord 1ltr EF74(Relb) cated ‘17 Februmry 1943.

OBJEC" _

To make a physical, chemical ainc metallurgical

* study of one complete round of Japanese :’viia amnunition.
SUMMARY

.......

Thi. report is supplenentary to Naval Proving
Ground Report Ho. 5-43, Captured Enemy Equipment Report No.
57. It is shown that the present ammunition differs, fronm
the same caliber ammunition previcusly examined, in the
following respects:

’ ' (a) The projectile was machined from steel of
gpproximate SAE 1080 grade, as compared
to SAE 1060 uszd in the former.

{b) The nose-hardening heat treatment has been
altered to eliminate a proanounced weakness,

(c) The cartridge case is shorter in length
and has a larger dismeter,

(d) A decoppering foil is used containing 63%
tin, 22.5% leed and 15% zinc. Japanese
foils examined previously contained only
traces of 2zinec, i% eppears thet the zinc has
been used to substitute for lead.
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I JNTRODUCTION

One complete round of Japanese 37mm A.P. ammunition
was received by the Armor end Projectile Laboratory of the
Navel Proving Ground, Dahlgren, Virginia, for physical,
chemical and metallurgical examiration,

. - )
-This amaunition was assigned Bucrd identification
nunber CEE 514. '

it INVESTIGATION

PHYSICAL

A projectile end fuze similar to those previcusly
reported on 'in Naval Proving Ground Report No. 5-43, Captured
cnemy Eguipment Report No. 57 is used in this ammunition;
tne cartridge case, hcwever, is of & different desizn.

Component perts c¢f this armunition are shown in
Fig. 1 end the principel characteristics are listed in Table 4.

-ame o a2 —— - o

——un ham wraAS P At ) 4 T RAELTR A

-

et

L

u}lb-y




-

—— .,.~~v—.)... e -

—— s s e = e

TABLE A
PROJECTILE '

velght: 1.19 lbs.
Capacity: Without fuze, 1.3 cu. in.; with fuze, .81
. cu. in.
Identificetion i1larkings: Bleck nose, orange and ycllow
banés at bourrclet, black on body, white.
band forc of rotatinz band, black on boattail,

CARTRIDGE CASE

Vieight: .88 lbs.

Propeilernt cepacity: 12.2 cu. in.
Idertificetion llerkings;

. On beseriT v Mo 7 Fa Bz

' . ély,c_ ’ tad o

On primer;.a. p 44 n

LIV

)|

JZE

|

Vieight: .5 1lbs. ~
s o2 ot ap [P ty S
Identifieation Merkings: 7t +[] 5 X

DECOPPERING FOIL

Weight: 1.312 gns,
Thickness; L,0C1l in.

TABLE B

CEELICAL ARALYSES QF JAPANESE 37M4: A.2, AI2UNITION
c P S un Si Cr Ni lio v Ti W Cu
' 2 = 32 22 2 R o wm T T -
.23 L,018 ,033 .68 .34 .08 L,06 wr I K K 7T
2reviocus projectile
Cease 6z.L 36.9 +05 .03 .55 -~
Prinper 59.5 39.8 .18 .05 27 .10
ng; - l-{y.? 62.7 2205 - - - hadesd * -~
rotatir, 2and 100




CHEMICAL

Chemical analyses of the component parts of this
anrunition are given in Table B. Steel analyses are spectro-

chemical with the exception of carbon, phosphorus and sulphur,

which have been obtained by standard wet-chemical procedures,
Non-ferrous analyses are wetechenical.s

The projectile analysis, correspondiny rouéhlv to
steel of SAL 1080 grade, shewis a higher carbon content than
the prcjectile examined previcusly which was nade from steel
sinilar to Sam 1060 grade.

W'hile the desizn of the cartridze case is indicated

&s being quite different fronm
it is interesting to

the former one investigateqg,
note that thne to eanalyses are almest

identical. Surpriszngi ’ it is not of the Familier 70-3C
corposition, but apsroeches the enslysis of a luntz Metal,
although it is definitely of irnfericr grade, containing

eppreciable iron and lead which are considersé urdesirable in

cartridge brass,

The decoppering foil is guite unlike Japanese foils
eXamined previocusly in that it contains considerable zinc,
It appears thzt the zinc has been added &s a substitute for
lead, which is ccnsidered a criticzl metal in Japanese war
ECOROY

3

Usual Japanesé practice is shown in the priser
which 1s macde fron iiuntz retal.

YETALLURGICAL )

In design and rmanufacture the projectile of this
erriuniticn was found to be similar to tne projectiile
.revicusly reported on, teinz nmachined from bar stocx to
approximately whe sant nrofiling. The chceicel anzlysis as
giver in Table A, shows that therc has been no change in vhe
conmposition of tic stusl, cxecept fer carben which has been
increased fron .59% to .83%.

The neset treatment, ss indicataed by a study of the
hardness distribution ena microstructurce shown in Fig, 4,
has bcen imprcved to eiiminate & sericus vicakness which
existed at agsproximately aild-body.
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During nose hardening, the noses of the projectiles
‘ , are immersed in a molten galt or nmetal bath to a predeter-
riined depth and held for a fixed time. Fig. 4 shows that
the previously cxamined projectile was immersed to mid-body,
and held for too long a time, which resulted in complete
austenitization of thc nose half of the projectile, The ?
quenching and tempering which followed then produced the
extrermely sharp hardness drop from 62 to 20 Rp at mid body.

This weakness has been climinated in the present projectile,
by irmersing only up to the bourrelet, and by holding for

a time sufficient to austenitize the immers-=d metal only as

far as the nosc of the cavity. Quenching and tempering pro-
duced a drop in hardness, 62 to 25 Rg, similar to that noted
previously, but its position has been moved forward and the

soft zone does nov e¢xtend to the cavity.

) The increase of the carbon content from ..60% to
+80% is interesting because this permits the present projec-
tile to be tecmpered at a higher draw temperature than the
0.60% carbon projectile to obtain the same nosc hardness,
The hlgher tempering temperature probably results in s
projectile of inercased toughness.
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