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Study on performance degradation of composite insulator skirt in extreme
cold regions based on improved multi-factor ageing method
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Abstract: In order to investigate the ageing mechanism of composite insulators in extreme cold regions, the influence of
ageing time on the physicochemical, mechanical, and electrical properties of composite insulator skirts were studied by an
improved multi-factor ageing method. The results show that with the increase of the ageing time, cracks, holes and particle
accumulation appear on the surface of the silicone rubber material, that leads to the significant decrease of its
hydrophobicity. At the same time, the overall hardness of the silicone rubber material increases, the elongation at break
decreases rapidly, and the mechanical properties decrease significantly. In addition, with the increase of ageing time, the
dielectric constant increases significantly, the dielectric loss keeps increasing, the density of deep trap energy level gets
lower, the density of shallow trap energy level increases, the surface conductivity increases significantly, and the flashover
voltage decreases sharply.
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Tab.l Improved multi-factor ageing scheme
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Fig.1 Model 2 dumbbell specimen
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Fig.3 Infrared spectra of composite insulators after

ageing for different time
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Fig.4 Water contact angle of composite insulators after

ageing for different time
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insulators after ageing for different time
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Fig.6  Surface conductivity of composite insulators after

ageing for different time
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ageing for different time
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Fig.8 Flashover voltage of composite insulators after

ageing for different time
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Fig.9 Surface potential attenuation characteristics of

composite insulators after ageing for different time
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