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Reg Low Temperature Leak Tests and Ablation Material. Tests of Three Xi-4

Mary pf Test 	AUG 6 '64
This test was requested in A Work Order Authorization from R. Berry. 1 2454
to A. We Aeger, 1613; dated 10-6-59. The original object of the test was to
determine if the X18•4941 warheads would maintain pressure at -65 °F; !lellit:tor y__ ---
during the test seeuence ; cracking of the warhead ablation material occurred.
Further tests were conducted to determine the severity of this problem. Three
units were tested; TRZ..1, TRM-2 and Environmental Test Unit "8”. Ablative
material cracks occurred on two of the three units. No leakage was detected
on the two units monitored with leak detection equipment.

iedeation of pressure leakage or cracking of the ablating material. Further
ceWaests of the unit, unpressurized, were made. The temperature was prom

 levered from -65°F to -90°F over a 48 hour period t with no indication
,,,fief deep cracks. After the -65`IF temperature was established ; several minute

s';' surface cracks were discerned about 14 inches from the forward end of the
warhead; an autopsy revealed these cracks to be about 3. 1/2 inches long and
1/8 inch deep. Vchanical shocks to the ablative material, with a 13-lb. sledge
at the -90°F temperature, caused no apparent damage. Longitudinal shrinkage
of the ablating material was 0.077 Inches at the steel end and 0.041 inches at
the aleminum end of the warhead.

 aP2r ereeeized was a'-cedt -65 0F :l'or 24 hcurs. Severe longitudinal and-
cx ruzLerentia oracglng or the ablativelatie material occurred° No pressure

r, age was detected°

.:nvironmental Test Unit -B", pressurizad t was placed in a chamber at .-35°F for
/ 24 hours. Circumferential crae4ing of the ablating material occurred , about

2) 14 inches from the forward end of the ,,,azheade 	 leakage tests were madeo_
2r''..ng cold te:LIcerature tests of each unit :, the 	 material contracted MNrrrnment

longitodinally from each end of the warhead, a noticeable amount, and returned
:17prc::Imately to its original position after restabilizetion at ambient 	 crams

itr 1 4 65tura°

Preaccilae_esulte

TRI.1-1 was pressurized to 150 cm Hg. absolute at ambient temparature D using the
proper Haliumeir mixture for USG with the Consolidated type 24-210 leak detector,
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Pressure was monitored with a Trimount mercury manometer.- The unit was
placed in a Nieett temperature Chamber at -65/F for period of 24houre;
periodic pressure recordings were made wdth the manometer. A plot of warhead
pressure vs. time is Shown in Fig, 1. Absolute determination of pressure
loss MS not possible from the manometer readings, since no warhead tempera..
tares were monitored; however, no leaks were disclosed by the Consolidated
leak detector, either before or after the cold test. No srackingof:the
ablating material occurred.

TEM-2 was tested exactly the same as listed above for Unit 1. Thepresture.-
tithe plot is Shen in Fig. 2. The ablative material on this unit was severely
crnched, as shown in Figs. 3, 4 and 5. No leakage was disclosed with the
Consolidated leak detectero

7o gain i;=urther information concerning the ablative material, TRV.-/ was re-
4.ented at lower temperatures. The unit, unpressurized, was subjected to the
'Felioning temperature conations: -65°F for IS hours; .75°F for 9 hours;

for 15 hours; and -5047 for 6 hours. No cracks were noted in the ablative
LnteniaI; longitudinal shrinkage of the materiel was 0077 inches at the steel
end ond .041 inches at the aluminum a e. At the -90°F temperature, mechanical
s'nook %este consisting of repeated, severe blows with a 13-pound sledge were
nerforend on the ablating material, with no apparent damage resulting. During
this test,aftox insertion et -690F for le hour's, seneral minute jlan2
nnnt'aee enacke nsre detected in the abistine material, about 144nches from
th ±íc6 e,n2 of the ncn:hnnd. Subsonnent autopsy showed those cracks to be
21 ,cut 1 1/2 inehes long 	 VS inch deen.

TnnnInf:nnentei tea
plcaad :In the
O thc

.cez:-17rd

at ambient temperature,
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Unit 1-,rao pr\sacuzed to 17.4 psig
HInatt ehnTnna, ct -3n ger 24 hours. .
e mate:nlal cecnrred (Fis. 6). rc leek
nnit.

ar7,7„6 	 t'cf a:3,1 thce 	 the abiotir4.1 material contracted •
c:	 e o;:*	 tthee 2.t Jped to its original position
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IOURE 3 - CRACKED ABLATION !..t\TERIAL OE TRM-2 AFTER -65 °F TEVI ERATURE TEST
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FTAPE 4 - SIDE VIEW OF CRACKED ABLATION MATERIAL ON TRM-2, AFTER -65 °F TEPP•RATURE TEST 	 PROJECT NO. T-16618REF. SYMz 1613(152)

-7-



I) / 2 0 0

FIME 5 - SIDE viEa CF CRACKED ABLATION MATERIAL ON TR1 -2 AFTER -65 0F TEMPERATUE TEST 	 PROJECT NO. T-16618
REF. SYM: 1613(152)
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