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Bellows Leak Test March 11, 1991 
G.R. Trotter, John Wu 

Overview; 

This engineering note describes the testing of the argoll spill duct 

bellows. It includes a detailed explanation of the procedures, along with a 

summary of the results of the testing done on 2/18/91 and 2/19/91 by 

Gary Trotter. The original bellows were purchased from Expansion Joint 

Systems (see Appendix 2). The general conclusion from the testing was 

that the leaks that were found were small enough so that they would not 

show up at the design pressure of 0.1 psig. Therefore, the leaks were 

acceptable, and the conclusion was that the bellows were fit for use. 
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Leak Test Procedure; 

1. Permanently mark each of four bellows with a serial number - 1, 2, 3, 

and 4 in this case. 

2. Fabricate and put in place rubber covered discs (see Appendix 1) to seal 

the bellow's ends. 

3. The nominal bellows length of 64.5" is compressed in a ~ fjxture to 

35 -7/8" to provide a seal pressure of 3 pounds per lineal inch at the 

bellows spring constant of 6 pounds per inch. 

4. Pressurize the bellows from a 1.5 psig relief limited pressure source to 

1 psig and snoop carefully. All leaks mu st be marked, repaired as 

required, and retested. DO NOT OVER-PRESSURE, SEVERE DAMAGE MAY 

0CXlJR. 

5. The Ee drive cylinder (relief installed and tested, see D0 Note 3740.510

EN-298) is attached to the test fixture and plumbed to a pump, in this case 

an Enerpac pump PEM 5045 with a pump mounted VM-4-AG3 valve, and a 

12000 V8 overload gauge (see Appendix 1). 

6. Install the bellows to be tested in the test fixture and tack weld in place 

(see Appendix 1). 
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7. Cycle the bellows through 5 complete cycles, using 35 -7/8" to 72" 


strokes, at a rate of no more than 10" per minute in either direction. 


Throttle the power supply flow to assure the cylinder can'.! .qlove faster 


than that. In this case, the power was throttled with two V8 OVO valves. 


8. The bellows mounting tack welds are cut to remove the bellows and the 


cuff ground smooth, being careful to keep the debris away from the 


bellows. 


9. Rubber covered discs (see Appendix 1) to seal the end are fabricated 


and put in place. 


10. Repeat steps 3 and 4. 

11. Record the serial number, length and number of test cycles, leaks 


found, repair details, and retest information in a logbook for the purpose. 


12. Apply the procedures 2 through 11 to each of the four bellows. 

13. Record the procedures used, a summary of the test results, and, in 


particular, details and locations of any and all repairs that were required 


in a D0 Engineering Note. 
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Leak Test Results; 

The test pressure used was 1.5 to 2 psig. 

The first bellows unit was stamped with the serial number 1. It was 

leak checked and no leaks were found, then it was cycled five times. It 

was cycled from 35-7/8" to 72". The unit would not go any shorter than 

35-7/8". After cycling, the unit was leak checked again, and no leaks were 

found. 

The second bellows unit was stamped with the serial number 2. It 

was leak checked first. The manufacturer had used epoxy to fix one leak, 

and this section did not leak. There was one leak found in the seam of the 

bellows. This leak was the result of the manufacturer's welding method, 

and could not be repaired because of the fragile bellows. However, the 

leak was not significant because it would not show up at the design 

pressure of 0.1 psig. The unit was cycled five times from 35-7/8" to 72". 

Afterwards, the unit was leak checked again, and no additional leaks were 

found. 

The third unit was stamped with the serial number 3. The first leak 
.' 

check found seam weld leaks in two sections, which, like the second 

bellows, were not repaired because they would not show up at the design 

pressure. The unit was then cycled five times from 35-7/8" to 72", and 

leak checked again. No additional leaks were found. 
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The fourth unit was stamped with the serial number 4. The first 

leak check found one leak in the seam, which was not significant, and was 

not repaired. The unit was cycled five times from 35-7/8" to 7.~", and the 

second leak check found no additional leaks. 

All of the leaks were there before cycling, and all remained very 

slight at the test pressure of 1.5 to 2 psig. None of the leaks were repaired 

because the leaks would not show up at the design pressure of 0.1 psig. 

Therefore, the leaks were considered acceptable, and all of tQ.e bellows 

passed the test. 
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G.R. Trotter 


Bellows Drawings 
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App~ndix 2 


Expansion Joint Systems, Inc. 


Bellows Drawings and Data 
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~K!LVS:S O~ STRESS IN BE! LOWS, 
{S I NC,LE BEU.(1;';8 ) 

~~R E.J.M.A. 5TH EDJTlON 
UNf-;~~~ ! t,~FOHCED CONVOUF~D J::tl_L OW~. -_... , ... ----------..,------ --- ...... -.--.-----,..~- ..

(ip(:f~,.;r I NG f-~'S:CSSUPE .1 PSIG 
BEL! _m<Js I, D. 1('.75 IN 
ElFLLOl-'JS O. D. 1.2,5 IN 
ME~BRANE THICKNESS 5E-03 IN 
NC~ -OF p~YB 1 
NC. •• ~- r.ONS 64 
NOD. ;Jf ELASTICITY 2S00()f)OO 
l!. T. S. ~T AMB. TEN!==' 1 PSI 
U.f.S. AT OP.TEMP 1 PSI 
!=-:OLi_ 91 ZE .5 IN 
CYCLE L!FE 10(1000 

MAY.!MOYE P~R CON .499 IN 
AX I AL W1VEMENT 31.9 IN 
LATERAL MDVEMENT IN 
ANGL!LAR MO'v'EMEN1- 87. t DEG 
A.Xl~L SF-RING R~TE 6 LBS/IN 
!..}~-:-EHAL SF'F:ING Rt~TE O,LBS/IN 
Aj',lGULAR Sf';': F'Ii::. RA'CE i LBS-INiDEG 
SAFE OPt?:;:;·~~;~f ~~r~G r~F\ESSLIr,.:E (1 f'SIG 
ElEL!.. m!Js i.>JE I Grit 7 LBS 
BE~ L!JWS LJ~~rJG.H 64.64 !N 
EFFECT I VE ~';RE.A 106 SQ.IN 
f'L:E:3SUHE TI-!R! . .!8"( 10.6 LBS 

STR~SS~,,. 

BELLOWS eIRe. MEMBRANE STRESS @ PRESSURE [52) 50 P5! 

BELLOWS MERlO. MEMBRANE STRESS m PRESSURE (53] 9 PSI 

BELLOWS MERlO. 3ENDING ~T2ESS @ PRESSURE [S~)_ 323 PSI 

:::If:~;-~OWS M~R I iJ _iiE!mRANE STRESS @ DEFLEC. N (55) 1038 PS1 

3125J PSI 

CST) J2S?'~ PSI 
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