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Abstract.

rubber, this paper uses a multi-needle-plate electrode to conduct corona aging tests for different time on silicone rubber sam-

In order to explore the effects of surface condition on the corona aging process and characteristics of silicone

ples with clean and soiled surfaces, measures changes in the hydrophobicity and microstructure of the material surface before
and after aging, and tests the surface flashover voltage in the artificial fog chamber. The research results show that: com-
pared with silicone rubber with clean surface, to a certain extent, surface contamination will weaken the impact of corona
discharge on silicone rubber surface, with the increase of pollution degree, the change of static contact angle after aging
gradually decreases, and the destructive effect from corona discharge on the surface of silicone rubber weakens; the flashover
voltage of silicone rubber decreases with the increase of pollution degree and gradually stabilizes, at the same time, the dee-
per the aging degree, the lower the flashover voltage. The results of this paper may provide a reference for the design and an-
ti-pollution flashover of silicone rubber composite insulators.
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Table 1 Test conditions of corona aging test

No. Salt deposit density/ (mg -cm™) Aging time/h
1 0 24
2 0.05 24
3 0. 10 24
4 0.15 24
5 0 100
6 0.05 100
7 0.10 100
8 0.15 100
PRt Environmental
resistance
box
Air
Regulator inlet  Valve
: 3 g |
Source 8 L
Transf-
ormer Water  Air
tank compressor

1 g B R R

Fig. 1 Structure schematic of corona aging test equipment
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Fig. 2 Structure schematic of flashover test equipment
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Fig. 3 Structure schematic of finger flashover electrode: (a) top view,

(b) side view
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Fig. 4 Surface morphologies of samples after corona aging: (a) aging

for 24 h, (b) aging for 100 h
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Fig. 5 Surface SEM images of samples with different pollution degrees after corona aging for 24 h: (a) clean, (b~d) salt deposit
density is 0. 05, 0.10, 0.15 mg+cm™>, respectively

Bl 6 ARIESRS AL M LA AE 100 h (92K SEM B (a) Wi, (b~d) 5415 0.05, 0.10, 0.15 mg-em™
Fig. 6 Surface SEM images of samples with different pollution degrees after corona aging for 100 h: (a) clean, (b~d) salt deposit

density is 0. 05, 0.10, 0.15 mg-cm >, respectively
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Fig. 7 Static contact angle of silicone rubber samples with different pollution degrees after corona aging for 24 h (a) and 100 h (b)
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Table 2 Mean value and standard deviation of flashover voltage of aged silicone rubber in fog

Salt deposit density

Aging time/h /(mg -em™?) 0 0. 05 0.10 0.15
U/kV o/ % U/kV o/ % U/kV o/ % Uy/kV o/ %
0 9.2 5.0 6.5 7.9 6.0 6.0 5.9 5.3
24 7.7 3.4 6.1 8.2 5.8 5.5 5.7 6.3
100 6.9 7.3 5.9 6.3 5.6 5.4 5.5 7.5
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Fig. 8 The influence of SDD on the flashover voltage of silicone rubber

samples
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