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WATTRTOWY ARSENAL LABORATORY

MEMORA'DUM REPORT NO. WAL 710/699

’i,\ 23rd Partial Report on Problem B-8,2
P s EETITE

4 Octobder 1944
Effects of High Tempergture (4175°F) and Low Temperature (-65°F)
Upon_the Resistance of Doron (Typs #1) t6 Perforation by
Flak~Simulating Projectiles

1. In accordance with a request of the Office, Chief of Ordnancel,
tests have recently bean conducted at this arsenal to determine the
effects, if there are any, of high temperature (4175°F) and low temperaturs

(~65°T) upon the resistance of Doron to perforation dy flak-simulating
projsctiles,

i

4 2 2, ')Vhrigiiona in tem~erature within the range investigated

(#175@? to -65°F) apparently have no deleterious effects umon t;i;/jz/

: resistance of Doron to verforation by cal. .LU5 eteel-jacketed D

projectiles or by cal. .22 fragment-simulating projectiles, G-2%, How-
ever theres is reason to believe that elevation of the temparature adbove
200{? may result in a lowerinrs of resistance nf this matorial.-c_\\\\\\

3,  Several pleces (24" x 24") of Doron which had been subjected
to diract fragmentation tests at Aberdeen Proving Ground were received
at this arsenal for weathear cvcling tests., Ten pleces were selected at
random, areas (about 12" x 1L4") free from fr gmentation imacts were
marked out and cut off and t-ecse smaller sections were t'ien subjected,
at room temperature, to imdnct with cal, .45 steel-jacketed dall
projectiles and with cal, .22 fragment-simulating projectiles, G-2,

1. 0.0, 400,112/13942(c) ~ Wtn 400,112/313U(c) dated 19 June 194k,
2,

Watertown Arsenal Labdoratory Memorandum Report No, AL 762/253(c)
"Development of a Projectile, to Be Used in Testinz 3oldy Armor, to
Similate Fragments of a 20 ~m. H.E, Projectile™, 7 Jamuary 194k,
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4, Several samples were then selected randomly and subjected to
the following weathering cycle?

(a) +41750F, hish humidity - 24 hours. b
(v)  -65°F, dry air - 24 hours.

(c) +175°F, high rumidity - 24 hours.

Foo e

(a) ~65°F, dry ~ir - 24 hours.

oo R
'l_'v‘h

(e) 31759F, nich humidity - 24 rours,

'
4

then, at tre end of phase (¢) - number of samples were fired at ~H50F
and £t the end of nhare (&) cther samles were fired ot 4175°F, In

additlor a few samples vere zllowed to return to ro-t tewmerature after
oheges (d) rnd (e) and tere then fired,

l. ".":‘- T”l "l .'l

5. During a "hot rua" nreliminary to the formal weathering cycle
several sarples were accidentslly subjected to temperatures above 200°F
for a veried of reverel hours, Theme samples showed c-nriderpble
reducticn in resistance to perforation by cal. L5 steel-jrciceted ball
projeciiles when fired ot 417367 after this run,
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£.  During these 1.reliui-acy runs a single cabinnt crpable of

maintaining temperatures wivhin the range $220°F to -100°F was used. The
use of a single cabinet necessitated a lar of two to four Fours in
acjusting from the low to t'.0 high temperaturs and vice versa. It vas
thuc dccided to ure +r oven for e ho% phases and the "sut-zero" cabinet
for the cnld phases. Tre orbinet was alaso used to "hald" the sarples at
the deaired temveraturc durin~ £iring. )

LT

7. In order to junrantee that the specimens would be Tired at the

desired temperature it vina necessary to orovide a svecial target frams.

A frame was constructnd which allowed the specimens to be droppnd into

position with a minimunm of cdelay. The svecimens w:e rvwoved singly from

the cabinet, dropred ints cosition and impacted with the aprropriate

projectile within an eln.sed i(ime of fifteen seconde. Afizr a sin-~le

shot, the spacimen was returned to the cabinet and remained thersin until

o all the other samples had Yeen fired, Specimens t'us resaiasd the desired

5 termerature in tine for each successive impact. Althcugh thermocouples
were not employed during te-e tests, earlier sxperinents provided assurance
that the specimens were actunlly beins impacted at ‘“e cdesired temperatures.

{ ’ The results of all firinzs are contalned in Table I,

L \' ”
2 Tr tete

el I sl
L T ) %

| RS

!

i
Pt
" ;

+
'_. e e, e

r

/O CM PR Tl 4 T SO




g. Ination of that tavle reveals no sicnificant variation in ﬁﬂﬁ
resistance of .amples as received and as subject to iemrersture variation =y
within the prescribed rance (#175°F to -659F), It is tims considered that ol
mere variation in temmerature within such a range will vroduce no deleterious g==
effects on the ability of the subject material to resist perforation by AN
cal, .45 steel-jacreted ball nrojectiles and cal., .22 fragment simlating o
projectiles, G-2, oA

9. The sunlamp-fo; weathor test will be conduc‘ed -»i renorted as Y
soon as equipment for such a iest becomss available. .”.
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J. F. SULLIVAY )

Asst, Ingineer &

APPROVED: b...
E4 felt
%, L. REED R
Research Metalluregist G

Acting Chief, Armor Section
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TABLE I

Surary of Results of Ballistic Tests Conducted at Watertown Arsenal

on Samrles of Doron (Mme #1) Ddeh P24 Praviously Been Subjacted to

Direct 20 IM, B E, Framopt-tinng Tacta at, Avepdaan Proving Ground

i Balli-tic Limit
2 Sgmale Cal, 45 G=2

., (Sammlea fired 4t riom temvarature, as-recoivad):

RU7UG 1011 1348

Rl o 1010 1350 g:;-
RU7LL 973 134
AL TLC 909 1344

Ry THN 1035 1104
§ Gl 1039 1372 b
BUY B 1041 1log s
R5304 1060 1346
CoA R5T5A 1015 1279 -
. R522C 101k 1373 i-_

(S;cfples fired at =f5%F ot ang of fourth vhase of weat' ~»i ~ crele):

R5734 1030 - pu
R52F 1021 - P

R§80C 1031 = K
RES2A =3 1373 .
SRR -- 1460 :
—aa 2
R57GC - 134k
RA75D - 1285
(Sarmlas £ gt v = ammaratire at ond af Sh 0 vvpae

T omptherits cycle):

1579C 1665 — .——
R5723 1117 — L
HH78° 1175 --

S Wy



maBLE I (COMT!D)

Balld-tic Iimig
amla Cal, 45 G=2

(2]

(Samples fi-ad at-+175°? At end of £1fth nhrse of wenterta~ cycle):

R533A 1057 -

B8 Ll S

R57UB 1095 -

R574D 1600 -
R577% . 1270 5
R§TYD = 1415 3
R57Y -- 1235 ot
RETLE - 1257 E

R§TAB e 1L07
\ (Samplas fired at room tewmerature at -nd »f fift: rhase £
of weat:ering cycle): 1o
; R577D 1038 - -
R5TTE 1072 =

RE7M 1046 -
(3amolos fired at-+175°F after a hot nhase of the weatharing cycle é;
during which temnemature of cabinet rnase above 200°F o
for . verisd of sevaral houre), o
RATHE £80 —— =
[
ARTTC 209 - —
2 R523D 8% - ..
- T £20 - '
" RLL 676 = e
'.: ] 7 .
5 A5TLE 805 - ;
F_ . " .
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