
watehtov/n arsenal 
WATERTOWN, MASS.

53
AHMOnjirGhu^

X.

UNCLASSIFIED mi

A

<
I

WATERTOWN ARSENAL 

LABORATORY

MEMORANDUM REPORT
NO. WAL 710/608

Prftllmlnarv WatRlIiirglml li^fimlnatlQn of Twelve Q8^ Pamnles

of Rolled HQmo^Rneous Armor to be Fired During the 

1943-44 Cold Test program.

Cl.
O
C-5

BY
J. F. Sullivan

LjU 
_ 1 Jr. Engineer

&

DATE 31 March 1944,

VATIRTOTirN ARSENAL
WATERTOVrN, MASS.

MU i Ol ^ it ^ 12 X-

1
r-7.

rr

k-:-v
;■.■-•-•

r^-
&•
»“• . ■ 
r-y-:
iy,5
I---V
V •.

N

li
*:<•;

rr'

;'/r i
i

I
i "-r ■

s:-
i'-
y-’' C--.



DISCLAIMER NOTICE 

THIS DOCUMENT IS BEST QUALITY 

PRACTICABLE. THE COPY FURNISHED 
TO DTIC CONTAINED A SIGNIFICANT 
NUMBER OF PAGES WHICH DO NOT 
REPRODUCE LEGIBLY. 



W«tertovn Arfnal Lftborstory 

MwaorandmH Report No. WAL 710/fiOg 

yifth.P^rtlftl Rgport on Problem B-12.1 

31 March 19W+ 

Pre!la 1 nary Mwt»llnr/;lcal imminatlnn of Twelve (l?) Saaplee 

of Rolled Homogenaggj Armor to Be ?lred during th» 

19HV^ c0id Te8t Prograa 

1. In accordanc* vlth a directive from the Offlcei Chl«f of 
Ordnance,^1' twelve (12) snxplea of rolled homogeneous armor were re- 
ceived from the Ordnance Research Center for metallurgical examinations 
prallmlnary to their being fired ae part of the 19U3-UU Cold Teet .Program. 

2. These samples had been cut at Aberdeen Proving Ground from 
ballistic test samples in sections approximately U"x3b,'xT (the thicknesB 
of the ballistic test plate). From these samples, •eetlom for 
■etallur^lcal examinations hare been cut at this arsenal according to 
Figure 1, 

3. Section A (8"xU"xl) was used to determine steel duality In the 
direction parallel to the 36" «Age of the original ballistic plate. All 
such samples were nicked in 3/8" on each side and broke« uniformly slowly 
by asans of a steam forge press. The results are listad in Tgble I, 
In the column marked "A . 

k.    Section B (g'xU'xT) was used to determine the response of the 
ballistic plates to heat treatment, All samples ware nloked In 1^* on 
each side and broken unlfomly fast on a steam forge hammer. The results 
are liste« in Table I, In eoluan "BH. 

5. In order to determlna steel quality and response to heat treatment 
as Indicated by a fracture in the opposite direction, Section C (U"x3"xT) 
was cut and all such samples were nicked In 3/U* to provide a fracture 
surface suitable to the dual purpose of the test. These samples were 
broken uniformly slowly la a steam for^e press. The results of these 

^0.0. U70.5/5139(r) - Ita *l70.5/7578(r) dated 28 Octobar 19^3. 
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ratla^t for qualltj and fibre are ehown In Table X» la the two
eoluMne Barked "C".

6. Section D was prepared by Blanchard grinding; for a Brlnell 
hardaeee traveree aoccrdiag to figure 2. (Althougji thle report doee not 
eoTer li" plates, thle figure Includes then, since traweree patterns 
hare been etandardlted for thle program). The Indlrldual readlnge of 
the trareree and their arerage le set out In Table I. One aorface of 
each eanple was also Blanchard ground and three Brlnell lapreselone 
Bade. Their average also appears In Table 1.

7. In previous reports on this prograo the orientation of the 
section with respect to the major direction of rolling- has been deter- 
alned by Inspection of the fracture. In this group of plates, however, 
the cross-rolling has been so thorough that directional Indications 
have been virtually eliainated and no eetlzato can be Bade of the direc

tion of major rolling. The steel from which both groups of plates were 
produced le apparently of jraperlor Quality,

8. rive out of elT of the samples eiuwed an extremely laminated 
condition in approximately the ease location Ir each section, as cut at 
Aberdeen. In other areas of the section,virtual absence of lamination 
was apparent, Thle poor condition occurred approximately In the center 
of the section as received and vould see® to Indicate s constant bmI- 
practlce either as regards In.vot design or at regards cropping procedure. 
The ballistic test plates m#y he expected to show variable reeulte In 
different areas of lapact.

9. The resulte of metallurglcsl results of further groups of 
eamplee will be reported as they become available.

J. 7. 3UUIVAI 
Jr. Baglneer

APFHC7ED:

n. A. MAr"Hrw3 
Kajor, Crd. Dept. 
Chief, Armor Bectloa
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Methol qT Suiting 3a~s?leB Supplied ‘by Aberdeen
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— Cut br flpjae . 

Cut by saw.

All nlclcln^ by flame.

FIJUHS 1

I-ocatl'-^ of Brtn<»11 Iurr^eslons on Croew-Spctlons

1/2" Plate°o°

1" Plate

1-1/2* Plate
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This ed<re cut by saw 
at Aberdeen.
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