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Abstract: In order to explore the ageing resistance of nitrile rubber products, such as high-temperature resistance,
transformer oil resistance, and heat-compression resistance, we conducted accelerated ageing tests on nitrile rubber (NBR)
under high temperature conditions of 90, 120, and 135°C in hot air, hot oil, hot air compression, and hot oil compression,
respectively. The effects of ageing temperature, ageing time, and ageing environment on the mechanical properties of NBR
were researched, and compression set was used as an evaluation index to predict the actual service life of NBR. The results
show that the ageing rate of NBR increases with the increase of temperature. During the ageing process, with the increase of
ageing time, the Shore hardness and compression set of NBR increase, while the elongation at break decreases. 25"
transformer oil can slow down the decrease in Shore hardness and compression set performance of NBR, while it slows
down the decrease at first and then accelerates the decrease in fracture elongation. Based on the Arrhenius law, the predicted
service life of NBR in hot oil compression environment at temperatures of 40, 50, 60, 70, and 80°C is 3.726, 1.877, 0.985,
0.542, and 0.303 years, respectively.
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Fig.2 The compression set changes of NBR under different

ageing environments and ageing temperatures
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90 0.9959 55.1312 4.009 71
120 0.977 0 24.067 0 3.180 84
135 0.993 0 5.5863 3 1.720 32
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Table 3 Service life prediction of NBR in 25” transformer oil
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(D FERG R 48 358 T, LLUE 48 K AL T R TF
4845, T NBR 7E 48 FH R 5 40.50.60.70.80°C
i AR 4% #3 f 4 Bi N 3.7264 1.877+0.985. 0.542.
0.303 £
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