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Study on Ageing of NBR Sealing Ring for High Voltage Power
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Abstract: In order to study the reliability of nitrile butadiene rubber (NBR) sealing element under the action of
extremely low temperature and oil medium, the mechanical properties and microstructure of sealing rings in high-
voltage transformers in extremely cold regions were studied. The mechanical characteristics, morphology change,
chemical structure characteristics, and thermal response characteristics of the sealing ring after serviced for one
year in extremely cold environment were obtained by tensile test, micron indentation test, scanning electron
microscope (SEM), infrared spectrum (FTIR), and differential scanning thermal analysis (DSC). The results show
that the elastic modulus and hardness of NBR sealing ring decrease in extremely cold environment, which leads to
the loss of sealing effect. This is because the surface of sealing ring swell under the joint action of low temperature
and oil medium, and micro-cracks appear. Oil immersion in NBR makes the molecular chain spacing increase, and
the compliance of main chain of NBR is improved, meanwhile, the molecular structure of NBR changes due to the
hydrolysis reaction of cyanide group.
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Fig.1 Stress-strain curves
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