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A Study on the Method for Estimating the Life Time of O-Rings Made of NBR

Used in Sealing Air Operating Cylinders
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Abstract At nuclear power plants, a large number of O-rings made of rubber are attached to safety
related machines and apparatus for sealing two metallic components. O-rings degrade during the long term
exposure in environmental conditions in use, and finally lose the requested functions. Therefore it is
important to exchange them in a proper period based on the precise life time estimation.

This study aimed at to investigate the method for estimating the life time of O-rings made of NBR
(acrylonitrile butadiene rubber) attached to the air cylinders which drive the dampers of ventilation systems
in nuclear power plants.

It has been conducted as follows . (1)After confirming that the main cause of degradation of O-rings is
thermo-oxidation reaction, thermally accelerated aging tests were carried out for O-rings with three
different temperatures. (2)It was certified that the elongation values of O-rings obtained by the tests could
be fitted by the Arrhenius rule, and then the life time of O-rings was estimated using the Arrhenius rule.
(3)In order to validate the reliability of this estimation, we measured the elongation values of the O-rings
which had been actually used at nuclear power plants, and compared them to the predicted elongation
values obtained by the above estimation. The average and standard deviation of the values which is
calculated by the equation{(measured value-predicted value)/ predicted value}are 11% and 8%,
respectively and there are small errors between the measured value and the predicted values. As a result
we can judge that good estimation of life time of O-rings can be done by the above method.

Keywords O-ring made of NBR, estimation of life time, thermal acceleration aging test, Arrhenius rule
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