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Life prediction of diaphragm material for air operation valve drive
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Abstract In various plants including nuclear power plants, many valves are attached in each
part of piping for fluid control, among those the diaphragm made of rubber is included in the inside
of drive part with air operated valve. Although the diaphragm bears maintaining sealing
performance with changing itself when pressurization air is charged, it is important to exchange at
suitable time before its function is lost, since it deteriorates by circumference environmental
temperature and repetitive transformation of drive part. In this research, a diaphragm made of
Chloroplene (CR) rubber was taken up, and a technique having the ability to perform accurate life
prediction under various op-erating conditions was examined. First, the Arrhenius rule was applied
to the data of heat accelerated degradation examinations about sample of CR rubber, and a relation
between temperature and elon-gation at break rate was obtained. Next, relation between number of
repetition times and degradation state by heat was obtained by attaching the diaphragms, which
were aged to various degrees by changing heat periods, to the valve drive part and carrying out
repetition operation until a crack pene-trated. The life assessment method was developed from the
relation between the operating condition acquired by these two kinds of examinations, and
degradation (crack). Moreover, although the opera-tion test was carried out at full stroke, many
valves are actually used with much what is employed by short stroke in the position of opening of
a degree in the middle with the actual valve. Then, in order to evaluate about the difference in
degradation by length of stroke, numerical analysis which used the finite element method about
change of the stress accompanying modification of a diaphragm was performed, and It was assumed
that we could apply the technique to an actual machine.

Keywords air operated valve, diaphragm, Choroplene, life prediction, Arrhenius rule,
elongation at break, stress action, finite element method, numerical analysis
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