
Argon Spill Trough Bellows - Leak Test 

Engineering Note #3740.215-EN-251 

Issued: April 30, 1990 

Originator: AI Jaques 

Checked: -




D-Zero Engineering Note 
3740.215-EN-251 

Issued 4/30/90 

Argon Spill Troygh Bellows - Leak Test 

AI Jaques 

The four argon spill trough bellows were leak tested with 
helium during the week of March 12, 1990. Three passed without 
incident, but the fourth was found to have a leak in the weld at one 
of the ring/clamps. The hole was approximately 1/32" in diameter 
(a likely result of a welding burn through) and located on an 
inflexible portion of the bellows, the ring/clamp. 

Frank Juravic, who conducted the tests, suggested using grey 
structural epoxy to plug the leak. The epoxy is metallic with some 
inherent flexibility. The epoxy was applied and the bellows retested 
in the same manner as before. The repair was a success as the 
bellows proved to be leaktight. The bellows were then put in their 
original shipping crates and placed in storage at Lab C. 

Included in this report is the manufacturer's spec sheets on 
the bellows, a copy of the Quality Control Report form and a sketch 
of the test setup with an explanation of the procedure. On the 
bellows data sheet entitled "Analysis of Stress in Bellows", the 
analysis output is obtained through a theoretical bellows program 
that uses quadratic equations to approximate characteristic curves 
for such data as axial, lateral and angular movement and spring 
rates. The program is best suited for bellows with a wall thickness 
of at least 0.015" and an operating pressure significantly above 
atmospheric. Thus EJS Inc. warned that the output data would not be 
very accurate in some instances. 

The data given on the EJS Inc. sketch sheet should be taken as 
accurate, though, for it was taken from the actual bellows delivered. 
The 72" length includes the 64.64" of bellows section, the (3) 1/2" 
ring/clamps and the (2) 1-1/2" end bands. The remainder of the 
discrepancy is accounted for by a 2.75" factory elongation of the 
bellows from the original free length. The 40" compression 
capability includes the 2.75" of factory elongation, the program 



determined 31.9" of compression from free length and 5.35" of 
elastic compression of the bellows convolutions due to such a thin 
bellows wall. EJS Inc. ran a single (16-3/16") bellows section 
through a 10" compression stroke for 1000 cycles with no sign of 
rupture or plastic deformation. 
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ANALVSIS OF STRESS IN BELLOWS. 
(S I N(::,LI:~ E4E:i:LLOWS) 

PER E.J.M.A. 5TH EDITION 
UNREINFO~CED CONVOLUTED BELLOWS. 

I NF'UT, , , !' ~ 

JPERATING PRESSURE 
~!;~L.L_mJr:; !" D • 10.7~ IN 
3EL.LCJWS O.D. 1:::::.5 II\I 
1EMBRANE THICKNESS 5E'-O~5 IN 
\!t) • OF' PL Yl:) 1 
'11O .. m-::- CDNS 64 
~OD. OF ELASTICITY 280(10000 f~'S! 
J.T.S. AT AMB.TEMP 	 1 PSI 
J.T.S. AT OP.TEMP 1 PSI 
ROLL 81 n~: .5 IN 
CYC!..E: LIFE 100('00 

M{,~X! MOVE FeR CON 	 .499 IN 
A'1""': l.. Mn v F.r. 1"1 r:~ '"r :~H.9 IN 
u, ..::FuiL. MOVt~r1[~NT 2j. ~;u IN 
ANGUL,AR 1'10'Jl~I"le:NT 97.1. PEG 
AXIAL SPRING RATE b lE!~31 tN 
LATERAL SPRING RATE (l L~3l?31 IN 
ANGULAR SPRING RATE 1 LB~3'-' IN/OeJ'; 
SAFE OPERATING PRESSURE Cl F'S I C; 
EIELLOi,i,)l~' WE: I GHT ., '-1~8 

E,El,LOW8 U::~N(5TH ~4, 6.l1· IN 
EF'FECT J: VE ~;F<E:A j.06 f.:;Q" IN 
F::'F~ESSl.lF(F.:: THF~LlST 10.6 LBS 

ANALYSIS OF STRESS~,~ 

BELLOWS eIRe. MEMBRANE STRESS @ pRESSURE (S2] SO PSI 

BELLOWS MERlO. MEM8RANE STRESS @ PRESSURE (53J 9 PSI 

BELLOWS MERlO. BENDING STRESS ~ PRESSURE tS~J 323 PSI 

BELLOWS MERID.MEMBRANE STRESS @ O£FLEC.N (S5J 1038 PSI 

8ELLOWS MERlO. 8ENDING STR~SS @ OEFLEC.N eSSJ 31253 PSI 

3ElLOWS 	 TOTAL STRESS RANGE CSTJ 3252~ PSI 
P/P'd 
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DESIGN DATA 

DES. PRESS: .1 PSIG 
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,Of.!mi .ot,.,,1 ,t", ~""""to., A""~,, B, - ~-*--- IAIIP.O. Box 500. ~ta\ Illinois. 60510 Wfltten By _ _ ___________ QUALITY CONTROL I 1 0 526 
REPORT NO. _____--=-.:::....:::....:::.­

TYPE OF OISCREP NC check one)1 DATE -- '?> -~9.~-----~----
...0 Purchase Ite1(- tj document discrepant purchased material E. l</tf'VI. 1Lel o Internal Fabric~ - to document discrepant material, assembly or procedure t4 '- JAc CPU e '$ 
o Customer Report to document discrepant final product Dd DE I ~-1'o Q. 

SECTION 1 

PartNc. ___________________________________________ PartNarne ____________________________________--------- ­

Purchase Order No. _______________________________ Batch Receiving Date ___________________________________ 

Batch Ouantitv Received ______________________----- Oty. Inspected _________---_________________________ 

Discrepancy Details IFor measurements, list print requirement and tolerance followed by "Reads" followed by actual measurement.l 
Fill out "Red" hold tags. 
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Final DlspoSllion (completea by Signatories below) 

HaM carry comp1elea form to Requlsltioner (Aller signature, route copies as follows:) 

Do copies go with 5'gnature Material Control Oflice-Qriginal 
?arts Yes__ No Acceptea Rejected RequiSilioner-(l) 

ProducliOn Manager-(1)
Production Engineering Manager-(l)Manager Quality Control-(2) 
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 Contracts Administrator-(l)
Manager Malenal Control Manager-(1) 
Matenal Control 
Manager 
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Helium Leak Test 
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This arrangement was used to detect leaks in the expansion bellows. 
The bellows was pressurized to .0 I psig with a flow rate of +0.0 I SCFH for 
minimum of three hours. The be110ws was covered with plastic and the sniffer 
probe was positioned under the plastic for 30 minutes. This is the requirement 
for passing the test. One bellows showed a leak and was fixed with grey 
structural epoxy. 


