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Thermal ageing state detection of cable joint silicone rubber based on
non-linear ultrasonic
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2. China Electric Power Sciences Institute, Wuhan 430074, China)

Abstract: Aiming at the thermal ageing problem of silicone rubber, a non-linear ultrasonic testing method was introduced to
carried out related experimental research. The silicone rubber samples of cable joint were conducted thermal ageing test at
200°C for different time, and the variation trends of relative non-linear coefficient, micro structure, and surface morphology
of the aged samples were tested and analyzed. The results show that with the increase of thermal ageing time, the relative
non-linear coefficient of the silicone rubber shows an obvious increasing trend. On the basis of the test results, it is obtained
that there is a good linear correlation between the relative non-linear coefficient and the thermal ageing time, and the
determination coefficient R* is greater than 0.95. After thermal ageing, the organic content of silicone rubber decreases
gradually, the crosslinking degree increases gradually, and the micro defects such as local holes, cracks, and filler
precipitation begin to appear on the surface. The microstructure undergoes a certain degree of degradation, which results in
the enhancement of ultrasonic non-linear effect.
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Fig.1 Wiring diagram of detection platform
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Fig.2 Echo time domain images of different samples
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Fig.3 Frequency spectra of different samples
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Fig.4 Linear fitting curve of normalized relative

nonlinear coefficient
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Fig.6  Absorbance changes of characteristic functional groups

of the sample before and after thermal ageing
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Fig.7 Changes of micro morphology of silicone rubber

before and after thermal ageing
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