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Vatertown Arsenal Laboratory 

Menorandum Rn-po 

firat  Partial Rap 

(A ELL 
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ort on I'rMm B-12.1 ^ 
/-\ 

1? February 19UU 

Preliminary Mfttallurrlonl Exa^lnotlon of Tblrt.v-two Saaplea 

of tolled Homo/yenaous Armor to b« Fired During 

the l9k^kU  Coli TBBt frpgr)UB 

1.  In accordnnoe with a (11r«ctlT« from the Office, Chief of Ordaimee,^1) 
thirty-two (32) tamples of rolled homogeneou« amor were received fro« 
Aberdeen Proving Oround for netallur^lcal examlnatlona preliminary to 
their belnr fired as part of the igUV^ cold test program, 

?.  Thee« ««mplee had been cut at Ahprdeah Proving Ground fro« 
ballletlc ta«t lamplea In eectlon« approxlwattly U" x }fn  x T (the thlokne« 
of t^e balllBtlc plate). From thee« samplet «ectlons for metallurgical 
examinations have been cut at this arsenal according to Figure 1. 

3.  Section A (g" x V x T) was nnafi  to determine steel quality ia 
the direction parallel to the 36" edge of the original ballletlc plat». 
All such samples were nicked In, by ej\ ebraslve wheel, or by saw out, a. 
distance of 3/8" on each side, and vere broken uniformly slowly by meaas 
of a steam forge prees. The results are listed in Table I.In the oolnn 
marked MA". ^ 

U0  Section B («" x kn x T) was used to determine the respopsa of 
the ballistic platas to heat treatment. All 1^1/2" samples were aioked 
in 1-1/UH; all 1/2" and 3/8" samples were aioked In 1-1/2". Nicking was 
accomplished by saw-cutting and fiamplee were fractured uniformly fast by 
meant of a steam forge hammer. The results ara listed In Table I. la tha 
column marked "B*. 

!).  In order to determine the steel quality and responsa to heat 
treatment as shown by a fracture in the opposite direction, Section C 
U" x 3" x T) was cut and all such samples were nicked In }/h*  to provlda 
a fracture surface suitable for the dual purpose of the test. These 
samples were brov  uniformly slowly la a steaa forge press. The results 
of the ratings f   teel quality and fibre ar« shown In Table I.  in the 
two columns labelx4a *C". 
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f>. Section D vrb prepnred ty Blanchard /rrlndlnp- and belt ?;rlndlng for a 
Brlnell hardnees traverse e'cordinp to 2. The Individual readlas,*
of the traverse and their averea# Is sst nnt In Table 1, One eurface of 
each sample vae prepared cn a rrindlnp vhoei f.r Brlnell lapreselon and 
an average of these rendlnpfs Is ineltided In Table X.

7. By examination of the fractures the orientation with roepect to 
the direction of major roV.ln/^ of the samples cut at Aberdeen hae been 
determined. The reaulte appear in the column entitled "Holllnp Clrection". 
"L" Indicates that the 36" edfies of the samplee were parallel to this 
direction, whereas "T" Indicates that this edre was perpendicular.

8. The reerlts of metallurgical -xamlnatlone of further groups of 
samples will he reported es they become available.

l,r <iLM^iJ. P. SULLIVAN 
Jr. Engineer

APPROVED:

/j 0.
N. A. mWhKs'S 
Major, Ordnance Dept.

--hi

S

•

h;-
r- .•

il

» «

• - • • • • ' • ' ■

'.h :

■..V .

.



V.-

:i:'

rV-

>

. ,*.

i

I
,v

%T^l7 J^ vri^

vj^ujs 1

3yw7 oj rr3f_i__7^1UtU Titling

f S? >.. 1< ' ^ 11' ? Hoao^r •
> rl^ t • I5?.v ” C^l<> T—t . f «rftc

♦••1 flbf*

tm r.
1 Inr

JLV„V'
:^VJxi! 1-' ttair 
i £ JL

JrlMll 8ar«imit N ,a>«r3

K %

h ir 
rjf.j

V*
V*
’/«

V'
V/

Ur

tr
Tc
ir
Tc
ft
re
re

Te
fe
»c

Te
Te
Te
Te

? • 
I 1
V r

V7

w
X X

IH’M 
?HOT* 
lai'; i‘ 

k:i -s 
Sill? >' 

:>) 19S
7H1. rf

If?

i
in
If?

Te
T fr.
Fc
>0
T tr.
ra
Fa

Fa
rc

Ikl
3V

F tr 1 ‘
Fe
T
Fa
Fe

r-;
X X
tv

5fcl
t*I
1 ? 
3V 
’V 
tv 
tt3

’O- ’. JOW- 
•C'-'HIOU’'' 
t?"-
’0^.10 V
’0‘^UO*Js 

:ii V

1/J
I/?
1/'
i/r
i/r
i/?

tii 
3 ’
» t 
T t 
1 t
IS-

I
3?

1 ..‘.’1 
’■•tPinT.-i' 
' •-tian vi . 
i' - ■•V'
iri-iivs

I-I/2
1-1/?
1.1/?
1-1/-
l-W'

?-17
?•>'
wv I

■r: 
;'. ■

S^ctloa 3urr»aa
_i. X B Axu *ta.

t' 3 _ t->3 375
■'I'- . tCo tf3
t't - • t 3 375
V3 - • 371
tv _ * V* 31.3
’ 1 - • V3 3fT
tr«i - - 371

tUl V>i 3h’ thl
tv tv • 3*i» 3*19
'■•5 t t • t 3 V3
3V tv • 3V 3V
tv tv - 3V. 31.5
’ 3 t J • « 0 559
tv 3V - 3»

tv 3V • tv IV
y 3 "3 . t 3 tVt
t 3 V5 • 30 359
t t 3‘3 • ’ i 3 3
t t 3^3 • 3f« 3«3
3 t 3 3 - 3 0 359

try to* 295 ?*7
W.? to? y«* 300 ?9t.
f"! 30* no? ??5 ?*7

to" nO"» .■’9F :-9
■r ' '0.' ;f. 1 ?‘?7 • » 1

1 «tRl’.:jl« 
l^qi-FllVls 
1 •OsHUVl'. 
I'O- UWJl'3

Ul/?
UlfT
1-1/?
Ul/?

t
L
1.
I.
L

r. F TTF’; n r, ^
T It 1^9 14

?(r
?fs
?oT
2£i

•T* I't'iicMt** i*w*‘ l#n •* ’•
!t t Ab*r<t#«Tt WF>« %' 'lr»r*loa of mj^r rcilltnra
c;*^ »■»»• r,*f t- *i»* «tl"- ■5f rAlin^e

"0* var* Ur«« «'» *ri« lanriha «ap lt«a ly AV^ri»««i «• thoim 1» fIcm 1.

'.f t'-f • •'♦•tai-'v*.

«i4

fa^laiMtlaa tf Ut !>«{•<

! t ■

Xr»' 4lAittjrl 
Vlltr* / aF.irai

1

V

4 ta ^ aaa-i^'i.’ ti^ a»aetflaatla« ,

F . Fitr  ̂j.j
Fa - FtW>*i*,''|*i#Atlr af7M«lUKa.

* • - » 
FC - flW .a ^‘1 acyatallU*. - ^

fill alKt traa»« f •ayrtaUIntty.

■ 'a» . a..<.. . ■.



.*• <

« *

0"---- --------- B
------- J6'
—»*■ y-

A

I
I

C
I
I•

a;: t
... .i.O

i :
- SAW-r,:'T

- N.CKEC .NO/ SAW OR ABRASIVE WnEEl.

method of sectioning SAMFi.es F;C-i.PE I

r O O O j

l__. OqOO

3/B"

1/2"

I- 1/2'

This edge SA.V- C''T AT A PG

OE ORiNELL IMPRESSIONS ' ‘ O. ^ / v /

F'GI.’RE 2

^ V V.

ym
A'-'-' *

•>N

L

I?

--V .
-•-> .• yv-.y-.--yv

• - *,• *- •-♦ V •.

... ' • -
:y:.;y-:-; V-;
•yj-


