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Abstract: The silicone rubber composite insulators operating in humid and hot areas has the problem of microbial
contamination caused by mold adhesion, and the effect of mold as a special biological pollution on the performance of
silicone rubber insulators is still unclear. In this paper, the suspended insulator strings were contaminated by mold, and their
surface flashover characteristics were analyzed under different pollution levels. The influence of mold contamination on the
surface flashover properties of insulator was studied by hydrophobicity analysis, scanning electron microscopy, and infrared
spectroscopy. The results show that for the insulators with the same pollution level, when there is mold pollution, the mold
would damage the surface structure of silicone rubber compared with insulators without mold pollution, resulting in a
significant decrease in the hydrophobicity of silicone rubber, and thus the flashover voltage is reduced significantly.
Compared with the control group, the surface flashover voltage can be reduced to 76% of the original level at the lowest.
However, under the same pollution level, when the mold concentration reaches 107 pcs/cm’, there is an inflection point for
the decrease of surface flashover voltage, and the decline rate slows down and tends to saturation. In summary, the
synergistic effect of mold adhesion behavior and natural ageing of silicone rubber makes the mold mycelium form micro
holes on the surface of insulator, resulting in the breakage of silicone rubber molecular chain, reducing the flashover voltage
of insulator, and affecting the stable operation of silicone rubber insulators.
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Fig.1 Mold contaminated insulator
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Fig.3 Experimental wiring schematic diagram
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Fig.4 The schematic diagram of pollution flashover
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Fig.6 The flashover voltage drop rate of silicone rubber
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Fig.7 The mean value of static hydrophobic contact angle

and hydrophobic optical photograph
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