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of Test

The object of this test was to determine leak rates of the X-4941 e Xe1-4941
and a leak test cylinder mockup of the Xi-49-X10 - It was requested in a Work
Order from Organization 1245, nr. Be ED :lartinez : 1245 5 was the consultant,

SullunarV .91-1222MItge ..

Leak rates and location of leaks were determined for the three units* A
relation between leak rate and differential pressure wae also determined.

Procedure and  Repults 

Two tests were probed at Site' Able on the XW-49-0 utilizing a Consolidated
24-210 helium leak detector* Helium leakeee rate tests were performed in the
large vacuum chamber in Aesa /I on one XW-49-X1. Helium leakage rate tests
were also performed in Area II on a mockup of the XW-49-X1 with seals as used
in the weapon. The helium leak detector used on the large vacuum chamber in
Area II was a Consolidated 24-210. The accuracy of the large vacuum chamber
system is detecting helium leakage is known to be poor because of he method
of calibrating the standard leak, The leakage rate of the units checked
could be in error by 10O 	 A method of cbtaining better accuracy on standard
tests is being investigated. The allowable leak rate on these units is 	

tCE/1/506 x 10-4 cc/sece 	 ED

Tests eteStee Able
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Probe teete on a XW-49-0 weapon et siee Able on 6-18-59 revealed leakaceee,
through eho squash relief valvee

Similar tests on 7-15-59 revealed leakage through the squash -relief valve
of the weepon.

Tests in Area ii on XW -49-1

helium at eepeoximately 2 etmos. absolulejereeeeee)„ -A h71L1

An fe-49-1 was pressurized with 10.0 pe4g-pfenfeteePeeneeed 7.6
(the uni was pressurized with this mixeureeto et. to :obtaleeet::-
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Distribetion

chock was then performed en the unit. The indicated: leakage rate was
2.3 x 11e3 cc/sec. (This is the total leakage rate considering the nitrogen
helium mixture at a pressure differential of 1 atmos.). It was reported
by the personnel in Area II that six runs were performed on this unit and
all :rune were approximately equal. A helium probe test revealed leakage
through plug J3 in the nose of the weapon. The consultant repaired plug M.
A recheck of the unit revealed a total leakage of 9.2 x 10 44 cc/sec. with
a one atmos. pressure differential. Probe tests revealed leakage through
the reae coiez seal.

Further tests were performed on an XA-49-X3.. The unit was once again
pressurezed eeth 10.0 psig of nitrogen and 7.6 psig of helium. The total
leakage rate was 1.8 x 10-2 cc/sec with a one atmose peessuxe differential,
A probe test revealed leakage thrcugh the front main seal. The pressure
was redvced in the weapon to 4 psig. The leakage rate was 4.6 x 104 cc/sec
with a one atmos. pressure differential. (This leakage rate is based on
the assumption that when the pressure was reduced to 4 psig the helium -
concentration wee still 25;0 of the total miscLure). Probe tests were per-
formed can the unit in Area I utilizing a Veeco 39A8 helium leak detector.
Leakage was detected theough the pressurizing valve and thzeugh the front and
beck main "0" ring salse

Meekm_cf ZW-49 -re

The unit was pressurized with 10 psig of nitrogen and 7.6eosig of helium.
The leakage rate detected vas 1.3 x 10-3 cc/sec with a eel atmose peessuze
differentia/.

Leakage tests on the mockup W-49 -X1 were then performed at different weapon
pressures ranging from 0 psig to 20 psig, Table I is a tabulation of the
results of this test. The pressures mentioned are gage pressures in the unit:
Since tee unit was chec%ed in a vecuue, the differentia! eressures were the
gage reedings listed peus one Albequerque atmos. (appeox, 12.2 psi). The
leakage readings obtained are helium leakage only. No factors for the
pressure differential was calculeted into the leak rats. (Differential
pressure does affect leek rate). And no factor for the % concentration of
helium ees calculated into the final aeak rate e (If ma assume that the
percent helium in the unit remained at 2% while the peessure was beirg
reduced the leakage rate recorded should be multiplied he 4. This number
4 is aXse nsuming that helIum end nieemgen escape fee% a hole at the same
rate

Table Yi shcm the leakzge rate of tha unit with corrtirne made for the
pr-n7cent helium and for the OTOS0n defferential. All reediegs weee
eeerectei Far a eee ctmo. pressur,) thfferentiel* Teo aeeueptions were made
in makinj the cal 	 inn.e. The fist assumption ma:; that helium and
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nitxco'cno throucjh n small :lel° at the sane rate. Ihe 2eond assumption
was that the leaks n the unit were o tht molecular type. In this type
of OC the leci! ..eqe xte doubles os you MOVG from I atmos. to 2 atmos.,
preuie Hfi'ennl. According to thi$ p:tocedure, all of the reading.
belo 	 ::71d bo en,1 since they are oll related to a ene stmes pressure

do vary slightly but they nre f,-3:irly consistent
cr:nsacng th,7? t:7.,0;ts .-1 leak could be ef-i by 1 00	 nv givnn rend. -Ing.
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TALE 11 - LEAKAGE RATES FOR VARIOUS INTERNAL
-12APON PRESSURES .. -4ITH CO,ZECT)ONS
MADE FOR% HELM AND FOR
DIFFEREhTIAL PR3SSURE
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