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Effect of different accelerated ageing conditions on ageing behavior of
nitrile rubber for 500 kV transformer
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Abstract: Under the high temperature conditions (90, 105, 120, and 135°C), accelerated ageing tests of nitrile rubber (NBR)
were conducted in hot air, hot oil, hot air compression, and hot oil compression. The ageing mechanisms were investigated
through Fourier transform infrared spectroscopy (FTIR), thermogravimetric analysis (TGA/DTQG), and scanning electron
microscopy (SEM), and the effects of ageing temperature, time, and deformation conditions on the ageing behavior of NBR
were revealed. The results indicate that crosslinking, oxidation, and chain-breaking reactions occur during the ageing process
of NBR, and the crosslinking reaction is the predominant reaction. After ageing at 120°C, grooves appear on the surface of
NBR, and after ageing at 135°C, defects such as holes and damages appear on the surface. In the early stage of ageing,
transformer oil has a suppressive effect on the increase of permanent deformation under compression. In the later stage of
ageing, transformer oil plays a promote role for the decrease of tensile strength, and the higher the temperature, the more
obvious the effect.
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Fig.l1 The tensile strength of NBR aged at different corditions
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Table 2 Mass loss rate of NBR before and after
ageing at 120°C
%
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Fig.8 Changes in the internal structure of

NBR during ageing process
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