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Attn: L. E. Baker

Re: Evaluation of a Pot -0-Sea and an Injectable Sealant for a Riveted
Case Joint (U)

summary

Two cylinders were made up.shaan' in Figures 1 and 2, to perfomn leak rate
tests on this injectable'sealant (polysulphide sealer, 3C401-B2, manufac
tured by Churchill ChemiCal.Córi., Los Angeles; Calif.). /be sealant - was,
injected in the,"Veenband groove of cylinder number,l, and was injected
intothe'aealgroove of:number ,2 cylinder. - DivisiOn - 7117 refer to #1 seal
asa , "PotO-Seal",' And #2:as ah'.injected seal.

Test :cylinder nUmber:1 had:4 -.Orifices,toiinject . thesealant throuji and
cylinder number 2 had 30 orifiCes at 'each of the . t:WO joints . to inje-t seal
ant material:

Test - cylinder number I was tested for leakage first it"room temperature and
followed byaltakage test after temperature cycli4sit+160 °F and -65°F. The
initial argon leak rate was 5.4x10-5 	 Sli:"At-231:6Sia,Pressure differ - ,
ential in the, chamber at +80°F. Theleak:iiteifter7temperatUre Cycling at

160 ° F and -65 ° F.could not be 'deterMined:because , of excessive leakage.-- The ,
unit wag removed from the chamber ind'checked for'bubble leaks, using alcohol.
Small bubbles were detected in.the areaof(3) ofthe (4) injection ports or
orifices.

The second cylinder• had .2 rivitedjUnctions-and 12YirijeCtable2iseal -areas
sha4n in FigureSi and 2A. This,unitWa*fChecked:inthe:SaMe:Manneraa test
unit number4.7:'The.initial leak'rate.at.*COM.:teinPersture was less than
7:lx10-7 ccisec stp. witi-( two -atmosOhereaZOf - pressute differential, which is
the minimum detectable leak ratelof:the'high vaculmn chamber and,C.E.C. model
120 leak detector.-'-The unit was then-nnbjected to +160°F and --65°F.ceMpera-'
ture
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After stabilizatice at -55°F the unit •as returned to the high •acuum chamber>
This transfer eateled was lees than 5 menutes. The chamber would not evacuate
after 2 houee pump teme, Ise - enough to obtain a leak rate (later shoen to be
due to frost en the unit end dolly). The cylinder pressure was 12.2 psig
argon. The unit was then removed from the vacuum chamber and the pressure
eas raiaed to 17 psig, using helium. Then the unit was probed for leakage,
using a Veeco NS 9AD leak detector and erooe. Tnere was no indicereoe of :tee
helium leakage. The unit was stabilized to room temperaeure and aeain peobee
for leakage, there was no indication of leakage.

Then the shroder valve was blanked off and the unit put in the vacuum chamber
and checked for an argon leak rate. The leak rate was less than 7.1e10ef
cc/sec. stp. at 29.2 psia pressure differential at 78 °F.

The unit was removed from the high vacuum chamber and subjected to +160°F
and -55°F temperature cycling for approximately 50 hours. After this temp-
erature environment the unit was transfered to the vacuum chamber and checked
for an argon leak rate, with the unit stabilized at -65°F. The leak rate T,Jas

less than 7.1x10e 7 cc/sec. stp. with a pressure differential of 29.2 psia.

The above tests were following by another temperature environment of +160°7
and -65°F cycling test of the unit, which lasted approximately 160 hours. The
cycles consisted of 4 hours to go from one temperature to the other and then
remained at that temperature for 10 hours. Again the unit was transferred
from the climatic chamber to the vacuum chamber and checked for an argon leak
rate. The leak rate was less than 7.1x10-7 cc/sec. stp with a pressure dif-
ferential of 29.2 psia. This was followed with a helium leak rate check.
The helium leak rate was less than 8.5x10e 7 cc/sec. stp with a pressure dif-
ferential of 29.2 psia.

The unit was stabilized at room temperature and checked for argon 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 -8 cc/sec. stp. The pressure differential
was 29.2 peia and the temperature was +78°F.

Division 4531-1 performed the leak rate tests and Division 7323-2 performed
the temperature environmental tests.

Oblect of Test

The object of this test was to evaluate the pot-e-seal and an injectable type
seal, which have a probable use in sealing a riveted case joint.

Authorization for Test

This test was authorized in a Work Order request from Division 7117 to
Division 7321, dated December 29, 1961. The consultant was Z. E. Baker.
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tor Test

lare Conrad cha-,7er was used to prov:ic 	 temperatre.
Iceated in 	 5630, Erea 171. Tha large h....711 vacuum camber in eonjunc-
tion with th ,L7 C.E.C. model 120 leak detector, located in Area IIX. 71dg.

used to ehcc: leak rcf:as, and a HZ ")B 7eoce leak detector 	 prvbe
used er the rroe tess.

Procedure er:d 17,esults  — — —

cnsuitcmt had co cylinders built up, joining them in the mzezeer
TX-53 forward section will he attached to the main body. See ',Figures I,
2 and 2A.

Ihe	 eylinder, Figuez 1 weighed approthai'ely 300 i.tr,V,!i3 fobeiested
out of aluminum 7079-T6. The cylinder is one foot long and 33 ines in
diameter, closed on each end with as head and sealed with aluminum 0-rings.

:Four 1/6" NIT orifices were provided, 90' apart for lniectiug the sealant
(shell Epsa-6 with type A curing agent;. The injection procedures ec.-1 a
hi pressure cylinder and piston unit at 250 psis., injecting through one
hols and allowing flow for •/2 oc.. the circumference.

These tests were por.qormed by ivision 4631-1 personnel, using the large
vacuum chamber in ldg. 6630, Area 111. Division 7323-2 performed the temp-
erature environments using the dual chamber Conrad facility in Bldg. 6630,
Area III.

Test eylinder number 1 was pressurized to 11 pig of helium at room tempera-
ture. The unit was probed for leaks first to ascertain there were no leaks
through ther ..:Lveted joints shrader valve and between the heeds ay$d the
cylinder. There was an excessive amount of leakage at the shrader valve to
fixture connection. The shrader valve was sealed by replacing the valve and
applying fresh glyptol to the threaded connections.

The rubber seals were remove.3 from between the heads and the cylinder and
replaced with soft aluminum 0-rings. The 0-rings %fete polished very slightly
with fine steel wool :ne a thin flim of DC-4 grease was applied to the 0-rirgs
and mating surfaces on the heads and cylinder before being reassembled. The
SO halts attaching each of the two heads to the cylinder were torqued toi30
inch-oounds. The cylinder was then pressurized to 11 psis with IOTA argon.
The unit was then placed in the high vacuum nhamber. The chamber was evacu-
ated to 3x10-5 torr. Using a C.B.C. model 120 leak detector a leak rate was
obtained. The argon leak rate was 5.4u10-5 cc/see. stp at 23 psia differen-
tial in the chamber at +30°F.

After this first test the cylinder was repressurized to 25 psis and checked
for leakage. The leak rate was 5.71:10 -5 ccIsec stp at 37 psia differential
at +30'F.
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Afee the ebove two teete, the entire eait wee moved into the Canted ..celp-
rrc,,

. chamber and subjected to the fellow:tee teeperate cyeline enviroe-
eeet,

The chamber war breeeht to -65 ° F in orb-' hoer, the chamber rmeaiaed ae thie
temperateee for the neet four hours , tlem tee chamhee was hroueht to 10°F
in 7./2 an hour. The eh:ether rceained et thie temnereture foe .our hceee,
The eeet 16 heere the chcelber eee shut Cowe and the tempeecteee eent to
-65°F in the next 3/4 af ae hour and eemaieed at this temperetuee foe two
hcere.

After E. 	 temperatere enie,orenent the unit was. removed free the ' 7.':eerad chae7eer
and 'pieced in the high vaeeem chamber. This opezation teck leze than 5 min.

The argon leak rate of ehe first cylinder after the above zempereture en-
vironment could not be determined, due to an ONCCSSiVe amoent of :leakage
of the entire unit. The vacuum chamber could not be evacuated to a read-
able pressure.

The unit was removed from the vacuum cbembee and checked for leae, esine
alcohol. Zebble leaks were detected through three of the four filee holes.
Further testing of this cylindee was caecellcd by the eoneeltant.

The second cylinder tested, see Figure 2 and 2A was tested in the came mtnner
as the first cylinder. The injectable material used was polysulphide sealer,
3:3401 B2, manufactured by Churchill Chemical Corp., Los Angeles, Calif.

The injection procedures followed are called out in Dg. SS-175204, Issue A,
paragraphs 7 and 8.

The cylinder was pressurised to 12.2 psig argon and placed_in the high vacuum
chamber. The chamber was evacuated,to approximately exi0e= torr (i HG).
The leak rate was less than 7.1x10 -  cc/sec stp with 2 atmospheres differeetiel
at 78°f. This is the minimum leak that can be detected by the equipment. The
equipment is a C.E.C. model 120 leak detector in conjunction with the high
vaeuee! ehaeaber. After the initial leak rate test of this second cylinder it
was subjected to temperature cycling environment of -65 °F and +160°F at com-
pletien of temperature cycling the unit remained at -65 ° F an extra 2 hours.
After this stabilization period the it was moved into the vacuum ebaelher,
this was done in less than 5 minutes.

A leak rate test was performed. The chamber would not evacuate low enough
to obtain c leak rate, (later shown to be due to frost on unit and d eet ly).

The unit wee removal from the vaceur chamber and pressurised to 17 ?sig. ue;ee
helium. The unit was then probed for leakage, using a Veeco MS 9 AB, leak
ecteetor. There was no indication of any helium leakage. The unit remained
at roam temperature and stabilised. Again this unit was picked for leakage
with the pressure at 17.0 psig there was no detectable leakage.
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The abrader valve was removed and a blank plug was installed r., nd n"::,e unit
put hack in the high vacuum chamber to check far argon lcalxe e 7 -con
temperature, The argon leak rate was less than 7.1x10 - ‘ colnec sz.7: at 2;9,2
pa'a difEerential at

The unit as again subjected to temperatur2 cycling. Tlle
shere,ed to 4 hours fr*m room teaseratu7:e to -;1 7 and re=lined at
for IC! hours, then 4 hours to - 65'F an 	 at	 =or 10 he.
Your of thsse cycles of t;mperature en7ironment was perforred and tunit
was transferred to the high vacuum chamber, this transfer took Iess nee 5
minutes. The argon leak rate after pumping down for 2 hours was less than
7.1x10-7 ca/see stp with a differential of pressure of 29.2 psia. The
vacuum chamber was vented to atmospheric pressure and reactivated.
after purving for 2 hours the argon leak rate was less than 7.1%10 - ; cc/sec.
stp with as differential of pressure of 29.2 pie. The boliu% leak rate was
checked following this argon leak rate test and the helium leak rate was less
then 3.1x10-1 cc/sec. stp. These tests were performed with the unit at

The utiit was removed from the high vacuum chamber and placed in the Conrad
temperature chamber again and subjected to i6O and -65F temperature cycl-
ing. The cycling consisted of 4 hours from room te1.4)erature to +160°P, re-
mained at 4-160°F for 10 hours and then b. hours to -&5°F, remeinin.E et
for 10 hours. This last temperature environment lasted for 160 hours The
unit was removed from the climatic chanl'er, stabilised at -65°.? to the
vacuum chamber in approximately 3 minutes.

The cylinder was checked for argon leak rate. The leak rate was less than
7.1x10-7 cc/sec stp with a pressure differential of 29.2 psia. Then a

helium leak rate was taken and it was 8.5x10 -7 co/sec stp with a differen-
tial of 29.2 paia pressure. These tests '..,177a performed with the unit at
-65° F.

The unit was stabilized at room temperature approximately 64 hours. The
argon leak rate was less than 7.1x10-7 cc/sec. stp with a differential of
29.2 pressure at 78°F. The helium leak rate was less than 8.5n10 -E, cc/sec,
sts with a pressure differential of 29.2 psia at 78 ° F. End of tent.

7321 Project Engineer: A. K. ALBERTS - 7321-5

Aeprovco By: P.. S. EOOPER - 7321-5
AKE :mw

Encl:
2, ZA
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Copy to:
G. M. Hauzhncss,

Attn: F. Castillo
M. Wiesen, 1442

D. S. B.i 	 2344
Copeland, 7321

• L. Jelhnncirl, 7523
• Smelter, .7:421-1 	 •

• 7!.. tslberte, 7321-5
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Injection Hole plugs
! Twp Rows,30 Each

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