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. i Metallurgioal Examination of Sidewall Sestion
of Cast Turret for Tank Manufactur

t by General Steel Castings Corporatioa

.

: Tank &
[ Lm oxperinmtal <¢'Zturrot ( drawing nusber-D53526> for medium
i produced-by-General—Stesi—OCasting¥ CITP) was subjected to
| E,E\g%:u mt APG-Ruport-AD-803) T The—
lo hindicated that the area adjacent to the base ring offered considarably ~
less resistance to penetration than the side of the turret away from the
f base ring under the impact of 75 mm, M61,APC projectiles at an obliquity

: of Ug¥dfrom normal, BT ot piercir

2. A sample frém the turret sidewall extending up to a distance of T
ﬁ 18" from the base vas submitted to this arsenal for metallurgical =
axamination. specimens selected for study were obtained from the two o
areas, one impédiately adjacent to the base ring and the other at the upper- AR
most area 0f the sample submitted. See Figure 1 for locations of test ey
specimens T
3./ o differences were otserved in the metallurgiocal propusties be- - P
tween thé two areas in question, to which the variation in ballistic ‘
properties could be attriduted. The steel was relatively sound and free
{from casting defects in the sample examined. The casting would be considered
rejeotable, however, because of improper heat treatment, K{nco a small

o

amount of crystallinity was observed in the fractures o th areas examined,

4. The metallurgical tests conducted on the sazple veré ad r?llo\n: “'* ¢
2. Hardness surveys. \ : :i; f.
) 2. Hacroetching. ' .
L S. JFracture tests, | e .
4. Migroscopic examination. Lo
j;_.; _ A
- . L
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) 5. Results of the metallurgical examination are as follaws: Lo .

& Hardness Tests o

A Brinell hardness survey was obtained on c¢ross sestions of the Seels
casting at selected stations covering the area from the dase ring to the middle RSN
of tue sidewall. ZIExcept for & slightly increased hardness of 255 Brinell at IR
the botton of the base ring, the seotion possessed a hardness of 235 to 248 55
Brinell throughout. The locations of the tests are shown on the macroetched C
section {n Figure 2 and the data are recorded in the accompanying Taeble I.

b. Maoroetched Structure

Maoroetching in hot acid revealed a small amount of nonmetallie -
segregation and porosity which was confined to the central third of the croes -
section. See Figure 2. HRelatively little difforence was observed in the two
areas under exacination.

S. Xragture Tents

A fragture test using a forge hammer for bYreaking was conducted s
on specimens from eas. of the two areas, one adjacent $e the base ring, and ' ‘
one in the middle of the sidewall of the turret. Some evidence of a crystalline
break was observed in the frastures from both areas., A typical fracture is
shown in Figure 34 in whicn the ocrystallinity occurs in the form of

chevrons at the center of tue section. e 0 o
A spall section 2"x3"x6% was reheat treated as follows: »
Temnerature BRiee Soak Coolant ~
A 1650°F 1 nr. 3 hrs. Water -
B 1175°F 3 hrs. Adr . @
The above seation was then notched and broken under tne forge
Lanner and the resulting fragture was essentially fibrous, BEitier increasing
the alloy content or improving the quenching practice a small amount should
eliminate the formation of high temperature trunsformation products and °
thereby improve tre toughness of tne armor.
4. Mlcroscopje BExamination
Microspeolmens were obtained from both areas under consideration. .
i Thare wvas a snall amount of acattered inclusions in both s ecimens, A small °

amount of free ferrite was obsarved in the central area of both specimens,
indicating incomplete Sransformation to martensite on qusnching. The
structures ere shown in Figures 3B and 3C.
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Metallurgical differences beiween the two areas under
discussion (adjacent to the base ring ané at the middle of the sidewall)
were minor. The hardness, soundness, and microstructure were similar.
The material would be expected to exhibit uniform satisfastory properties
. when tested at room temperature though a small amount of incompletely OIS
! quencghed out structures was present which would probably influence the. °
‘ shock properties of the armor at subgero temperatures., -' '

]
|
E _ 8. Discussion of Results
[
L
F

6. The explanation for the variation in ballistic limits obtained
g in the two areas cannot be explained from the metallurgical tests, It
: is suggested that the obgerved variation was more likely & ballistic
n phenomenon and that one possible explanation involves the variable re- ®
sistance to deformation of the wall of the casting in the two arsas.
It is possible that the upper sidewall area, being unrestrained to
deformation as compared to the zone adjacent to the base ring, could
yield sufficiently under projectile impact so as to result in a higher
ballistic efficiency under the high obliquity conditions., Of course, .
at high obliquities any incidental yaw would materially effect the depth ' o
of penetration of the projectile. o

D2y ,e.f/..,,
P, V. Riffin ————
E Agsistant lMetallurgist ®
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A "\ REAARK 2

Location

TaBLE 1

et ittt

Hardness and Thickness Surveys in the
Base Ring and Side of the Cast Turret

Brinell Hardness

Thickness
(Inches)

AB
¢D
£¥
GH
J

KL

opP

®
ST

21, 212¢, 241, 2ug, 2W
2ig, 235, 235, 2u8, 2u8
24g, 2u1, 229, 2u8, LR
2h), 248, 2L1, 2L1, 2hg8
235, 235, 235, 2ug, 2
248, 235, 235, 229, W
241, 223, 223, 223, 235, 255, 235
235, 235, 235, 229, 235, 241, 5
259, 2b2, 202, 255, DY

2.68
2.58
2.60
2,62
2.62

*Low reading due to porosity.
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", MACROETCHED SECTION OF EXPERIMENTAL CAST TURREY
o 8 NOVOBER 104] WIN, T -101-C

FIGURE 2
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