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Water Droplet Shape on Surfaces of Composite Insulators with Contamination
Under Unobvious Hydrophobic State

WU Haozhe, GAO Keli, ZHOU Jun, YU Xinzhe
(China Electric Power Research Institute, Beijing 100192, China)

Abstract: Study on the property of a unobvious hydrophobic contaminated layer on the surface of composite insulators by
the solid layer method is of great significance for transmission line designing. The hydrophobicity of the surface of mi-
grated insulators for a certain period of time was adjusted by adjusting the proportion of diatomite and kaolin in the
artificial contamination. In this way, contamination under hydrophilic and unobvious hydrophobic conditions were ob-
tained. Changing of the shape of water droplets on the surface under different conditions were observed. Flashover test
was carried out on composite insulators with different compositions. The detection of small molecule diffusion in unob-
vious hydrophobic contamination before and after migration was observed by Fourier transform infrared spectroscopy.
The results show that, under unobvious hydrophobic condition, although the traditional hydrophobic characterization -
water spray method and static contact angle result are basically the same as the complete hydrophilic condition, low mol-
ecule weight migration is observed. The consequence of these low molecule weight in contaminated layer is the inhibition
of the infiltration of water droplets into soil, which will affect the shape variation of the water droplets during the surface
diffusion process. Furthermore, these effects will also prevent leaching of salts in the flashover test, leading to increase in
flashover voltage.

Key words: artificial pollution; unobvious hydrophobicity; low molecule weight; surface water droplet; flashover
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