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

This engineering note describes the testing of the argon 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.

Page 1




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

Leak Pr re:

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-fixture 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 must be marked, repaired as
required, and retested. DO NOT OVER-PRESSURE, SEVERE DAMAGE MAY
OCCUR. 2

5. The EC drive cylinder (relief installed and tested, see D@ 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’t move 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 D@ 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, liléf; 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 727, 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 727, 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 the bellows

passed the test.
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Appendix 1

G.R. Trotter

Bellows Drawings
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‘Appendix 2

Expansion Joint Systems, Inc.

Bellows Drawings and Data
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