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Analysis on water-boiling ageing characteristics of hybrid porcelain
insulator interfaces

ZHOU Riwen', MAO Juecen', WANG Xuezong’, ZHANG Hu?>, HUANG Xingyu',
LIANG Jinxiang’, WU Wenhua’, WANG Yu'’

(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. China Electric Power Research Institute, Wuhan 430074, China)

Abstract: To study the interface ageing characteristics of hybrid porcelain insulator, the hybrid porcelain insulators, type A
and type B composite porcelain insulator were conducted 1 000 h water-boiling ageing test, and the leakage current,
infrared temperature rise, and bonding property of the aged samples were measured. The interface bonding mechanism of
the hybrid porcelain insulator was analyzed through porcelain block simulation. The results show that during the water-
boiling process, the leakage current of the hybrid porcelain insulator changes slightly and no temperature rise occurs, the
bonding property is CC-5 level, and the anti-ageing performance of the interface is good. The simulation test show that after
coating the silane coupling agent, the surface roughness of the porcelain increases by 821.4%, and the formation of Ti-O-Si
chemical bond enhances its physical interlocking with the silicone rubber. At the same time, more ~OH groups appear on the
surface of porcelain block, which can better chemically bond with silicone rubber, achieving good interface bonding effect.

Key words: hybrid porcelain insulator; water-boiling ageing; interface performance; infrared temperature rise; micro-

analysis
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Fig.2 Leakage current measurement system
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Fig.3 Appearance of each insulator after water-boiling
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Fig.4 Variations of insulator leakage current with

water-boiling time
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Fig.5 Average temperature of various insulators before and

after applying voltage
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Fig.6 Infrared temperature rise measurement results
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Fig.8 Test porcelain sample
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Fig.9 Surface roughness characterization of porcelain parts
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Fig.10 Comparlson on FTIR spectra of porcelain parts after

each processing step
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