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Study on spatial distribution of ageing degree of silicone rubber material
for composite insulator umbrella shed

LI Shan, ZHAO Long’, LIU Guiyang, LI Zhongkai, CUI Xibin, ZHANG Shuai
(Linyi Power Supply Company, State Grid Shandong Electric Power Co., Ltd., Linyi 276005, China)

Abstract: Composite insulators in long-term outdoor operation undergo ageing due to the coupled effects of environmental
factors. Accurately assessing the performance and ageing status of insulators that have been in service for many years is of
great significance for the operation and maintenance of transmission lines. In this paper, a composite insulator that has been
in service for 16 years on a 220 kV transmission line in Linyi area was investigated. By conducting multi-scale
characterization analyses of the silicone rubber materials of different positions of the composite insulator umbrella sheds,
including surface morphology, thermal properties, mechanical properties, electrical properties, and chemical structure, the
spatial distribution law of the ageing degree of the silicone rubber material was investigated. The results show that after long-
term service, the ageing degree of the composite insulator material exhibits spatial distribution characteristics. In the silicone
rubber umbrella sheds of the composite insulator, the ageing degree of the large umbrella sheds is higher than that of the
small umbrella sheds, the ageing degree at the high-voltage end is higher than that at the low-voltage end, and the ageing
degree on the outer side is higher than that on the inner side. In addition, the differences in heat flow and thermogravimetric
loss characteristics of the silicone rubber material at different umbrella shed positions are relatively small, while key
parameters such as microstructure, hydrophobicity, chemical groups, electric strength, and creep compliance can effectively
characterize the ageing degree of the umbrella sheds and significantly reflect the spatial ageing differences.
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Fig.1 Hydrophobicity test results of umbrella shed
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Fig.3 TGA curves of silicone rubber samples
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