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| R Evaluatitm qf a, Potoo-Seel and an iﬁj;.i;c:ab.l'e_fislje:ia}#ntvijt‘ a Ri‘]vetéd

- "l‘wo cyliadeas were m&de up sham tin Figures i and 2, to pe fom lea.: Tate
. tests on this mjectable sealant (polysulphxde sealer; 3C401-BZ ‘manufac-
+.. tured by Churchill Chemical: Corp., Los. Angeles, Calif.). The sezlant was -
- lnject:ed ‘in the Myt band groove, of cylinder number (1, arzd was in Jected _
~into the aealj:grccve of number 2 cylmden : Division 111 refnr to J*l sea1 L

- "he second cylinder hadf2 rivited junc:iona and injectable sea}. creas
~ ghown in F:.gures 2 and 24 ‘Tkis vnit'was i« hecked in: the same manner as test'

um.t nmnber 1. " The ini tial leak rate at room temperature was less than- :

J1x10-7 cc/sec ‘stp. with two atmsphetes' of pressure differential, which is
the mininum detectab‘e leak rate of - the" high vacuum chamber and .C.E.C. model
120 leak detector.~ The unlt was- then subjected to +160°P and -65"1? t:empera—'
ture cycling. o S 5 - e R
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Mr., E. I. Bruce ~ 7117 A T-18355

After gtabilization ot -05°7 the unit wos returned to the high wacuum chasber,

This trepsfer pericd wazs leza than 5 oinutes. The chamber weuld not evacuaic

a2fter 2 hours puymp tome, low epsugh to obtaln a leak rate {later szhowm te Le

frost on the unit and dolly}. The cylinder pressure was 12.2 psig

. The unit was then vameved from the vacuum chamber and the pregsure

aiJ ad te 17 psig, wging belimm. Then the unift was probed fur ?caaznc,
2 Yeeco M5 JAD leak delectsr and pEdee. There was no ‘ré
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1z leakage. The unit wos stabilized te room temperature an
leakage, there was no indication of leskage

"
o

Then the shreder valve was blaznked off and the unit put in the vacuum chaaber
and checked for an argen leak rate. The leak rate was less than 7.:x10-/
cefsec. stp. at 29.2 psia pressure differential at 78°F.

The unit was removed from the high vacuwme chamber and subjected to +160°F
and ~65°F temperatuve cyecling for approximmtely 50 hours. After this temp-
erature eaviroament the unit was trangfered to the vacuum chawber and checked
for an argon leak rate, with the unit siabllized gt -553°F. The leak rate nas
less than 7.1x1077 cefsec. stp. with a pressure differential of 256.2 psia.

The shove tests were following by another temperatures envirompent of +162°F
end -05°F gyeling test of the unit, which lasted approximately 180 hours. The
cycles consisted of 4 hours to ge from one temperature to the other and then

~remained a2t that temperature for 10 hours. Again the unit was transferred

from the elimatie chamber to the vacuum chamber and checked for an argon leak
rste. Tho leak rate was less than 7.1x10%7 cc/sec. stp with a preesure dif-
ferentisl of 29.2 psia. This was follewed'with 2 helium leak zate check.

The helium lesk rate was less thanm 8.5z10%7 cc/sec. stp with a pressure dif-
ferencial of 29.2 psis.

The unit wae gstabilized at reom tcemperature and checked for zrgon and helium
leak rates. The argon leak rate was less than 7.1x10°7 cc/sec. stp and the
helium leak rate was less than 8.5x10%3 ce/sec. stp. The pressure differential
was 29.2 pzia and the temperature was +78°F.

Division 4632-1% performed the lesk rate tests and Division 7323-2 parformzd
the {emperature environmental tests.

“he object of this test was to evaluate the pot-e-~sezl and an injectable type
seal, wnich heve & probable use in sealing a riveted case jeoint.

Authorization for Test

Thiz test was asuthorized in & Work Crder request from Rivision 71.17 to
Division 732}, dated December 29, 1961. The comsultant was L. E. Baker.
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provides tue {empera z
large hich vacuunm chambe
‘ctecter, located Lo ArTec
W3 T AR Teego lesik detzeter

Thz consultent had two ovlinders bulit up, loining them in the
TR53 forward sectisn will be attached to the main body. 3Je=
2 apd Z2A.

Figure L welghed appromimatels 300 pounds, fabricated
T6. The cylinder is orne foot long and 32 inch
2h end with & head and caaled with aluminus O~vings

Four Lf8"™ MET ovifices were provided, %U° apart for injeecting the sealant
{8121l Epon~b wiith tyse A uwring agenty. The injection procedures uned o
high pressuve oviinder and pistem unit ac 238 psig., injecting through one
holz end allicwing flow for 1/2 of the circumference.

formed by Division 4631-1 personnel, using the targe high

& g
ldg. 8934, frea 1I1. Division 7323-2 performed the Zemp
s using the dval chamber Conrad facility in Bidg. 6530,

ER

Test cylinder number I was pressurized te 11 psig of helium at room tempera-
ﬁu*e, The unit was pro“eu for lezks £izst to ascertain there were ao lesks
riveted joints, shrader valve and between the heads and the
cyzi der. There was an excessive amouni: of leakage at the shrader valve to
fisture connection. The shrader valve uss sealed by replacing the valve and
applying fresh glyptol teo the threaded conmections.

‘ d
repiacesd with sazt ¢1¢munum Oavings. ;ne O-rlﬁgs were polished very siightly
ich fine ateel wosl 2nd 2 thin £lim of DC~-4 grease was 2ppiied to the Q-rings
faces on the heeds and cylinder before being reassambizd. The
er d Fizlys

ching each of ¢he two heads te the cylinder we o
The cyiinder wag then pressurized to 11 psig with 1007 srgen.

5 then piaced in the high vacunum chamber. The chamler was evacu-
sted to 3xi0”® torr. Sﬂiqg a C.E.C. mwedel 129 leak detector a leal rate was
cbtained. The argon leak rate was 5.4110"% cefsec. stp at 23 peiz Jifferen-

tial in the chamber at +30°7.
After this first tes: the oylinder was “npressurzzed to 25 psig arnd check
. -

for ileckage. The lezk :ate was 5.7z10"3 cefsec stp at 37 psia diffarential
as ?SGQF .
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3

ire unit wa" ﬂs"cd in:c th
chamber and Ta

“vd ,— C»fr‘ !.’ -
PRt

brought te ~65
:;1‘ o next '"’D‘L

in ons hour. the chember remained a2t this

i | SIS ) AL

¢, then the chambder was brought o 2G0%F
o~ P “ ves

o Fa* four honrs.

%
'
jos
%
T i
[
o
75
£
0
i

i

]
=
[ T 1]
[

?

56 oA
5
157

-5
el
Femeaaed ot tnisg *am{erc

]

.

b6

v
[#A 054
-

&
o

et
oI
»~t

k¢

e

Q

S

]

&

]

(8N

npecature enivoranent the wnil wae removed fran the Soarad chaniorn
n the bigh vacuum chamber. Thic operation teek lese zhan 5 min,

The argon iczk rate of the first cylinder after the above “amperﬂtvrn L
virenment could nnt be determined, due te an excessive zmount of lealage
of the entive unit. The vacwum chamber couid not be evacuaied to & ¥ead-

able pressure.

Tho unit was removed from the vacuum chamber and checked f£or iecaks. using
alechol. 3Zubble leghke were detecied through thres of the feur £iiler holes. :
Yarther testing of this cylinder was cancelicd by the saneuitant.

o

The second cylinder tested, see Pigure Z and 24 was tested in the Same roaner
as the first eylinder. The injectsble material used was polysulphide sezler
30401 B2, manufactured by Churchill Chemical Corp.. Los angeles, Calif.

e
3

e injeciion procedures followed sre called out in Dwg. SS -175284, Issuc A,
aracrnohs 7 3 8
paragraphs ¢ ard 8.

The eylinder was pressurized to iZ.2 psig argon and placed in the high vacuua
chamber. The chamber was evacuated_to approaxmacex} 3210~° torr fm:c HO).

The lezk zote was less .then 7.1x1077 cc/sec stp with 2 atmospheres differentizi
2t 78°¥. This is the wxnwmum leak that can be detecteé by the equipment., Ike
eguipment ic a €.E.C. model 120 leak detector in conjunctien with the high
veocuwn champer. Aftez Lﬁe initinl ieak rate test of this second cylinder it
was subjected to temperaturz cycling emviromment of -65°F and +160°F at con-
pletion of temperature cycling the unit rem2ined at -63°F sn extra 2 hours.
Lfrer this stabilization perioo the unit was moved into the wacuum chamber,
this was dones in less than 5 minutes.

& ieak rate test was pevfermed. The chamber would not evacuate iow encugh
co obtain a leak rate, {lacer shown to be due to frost on unit znd dolly).

vacuse chanber and pressurized £o LY psig, using
robed for leakage., using & 'eeco %3 S an, leak

: carzion of any helium leakage. The unit remained
at reom temperature znd stabilized. Again this unit was piched for leakage
with the pressure at 17.0 psig, there wae no detectable lezkage.
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mhc ghrader valve was removed and a blank plug was inctallied aud the unit
pul back o the high veewm chamber to check £ 2¢ ras;
aemr ratyure. 7The arvgon 122l rate wie Less fhan R le 2in oan 2002
y.:...m differentinl an TSOT".\
Tho unit w2s again subjected fo femparciurz svceling., Tha oo

changed o & houw T ovosm temmerasune e RIE0TT and wemeined ot LLEDER

Zon L hours,

e

7.1x10~7 cafsec stp with a differentisl of pressure of 2

A
Tour of these ~ 3
was transferved to the hizgh vecuum c&arbe~, " zfe 5
winutes. The argon leask rate after punping down for 2 1 thag
¢

-

unlt was recoved from the climatie chanmber, stabilized at ~65°F ¢
vasuum chember in approxlmately 3 =minutes,

vacuvn: chexnber was venied Lo atmospheric pressure snd resc in,
sfter pumping for 2 hours the argon leshk mate was less than fsen.
gtp with o differenticl of pressure of 45.2 psiz. The hell was
checkad follgwing this arzeon leak rate test ond the helium % less
then 3.1:1077 cefsec. stp. These tests were performed wilh th -~H5°%F,
The uwnit was removed from the high vacuim chamber and placed in the Conrad
semperature chamber again and subjected to 160°T and -83°F tewmperaturve cycle
ing. The cycling consisted of & hours from room tfemperature to +160°F, ve-
mained ai +i60°F for 1{ houss and then & houwrs to ~B3°R, vemeining at ~88°7
for 10 hours. This iast fewmperature envireanent lasted for 160 hours. The
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The cylinder wasz checked for zxgen leak wate. The leak 7ate was less than
7.1%107 ccfsec stp with a pressure differential of 29.2 psia. Then a
helium leak rate was tsken 2nd it was 2.5218-7 co/sec stp with 2 differen~
tial of 29.2 pzia oressure. These tests wave performed with the umit at

"65‘0 Z" °

The uwnit wes sgad

3 room temperature zopronimately 64 hours. The
argon leak rate wa

7

»

bt b
iess than 7.ix16°7 ce/fsec. stp with & diffescnaxal of
- X

. The helivm leak rate was iess thac 8.5xi0-% cefsec.
¢ ¢ifferential of 29.2 peiz a2t 78°F. End of test.
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De\;\tsch Rivets e, O
(4 rows of 90 ea.) E

FIGURE 2 - TRST CYLINDER NUMBER TWO, WITH TWO INJECTED TYPE SEALS

g’b “";3343— T-18355
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