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Surface charge distribution characteristics of epoxy resin during DC
pre-flashover and its influence on flashover performance

ZHAN Xiaomeng, HE Yongming, WEI Jianwei, LI Lina, WANG Gang, HE Chuntian, JIN Baosheng
(Pinggao Group Co., Ltd., Pingdingshan 467000, China)

Abstract: Mastering the distribution pattern of surface charges during DC pre-flashover is essential for clarifying the
intrinsic mechanism of charge-induced flashover. This paper investigated the surface charge distribution characteristics of
epoxy resin at DC pre-flashover moment and their influences on flashover voltage magnitude based on a plate-type
insulation structure. Under two testing conditions—with and without pre-deposited charges on specimen surfaces—the
dynamic distribution of surface charges was captured during the process of applied voltage escalation leading to flashover.
By introducing SiC-epoxy composite coatings to modify specimen surface states, the dominant charge accumulation patterns
during flashover triggering and the charge accumulation modes preceding flashover occurrence were comparatively
analyzed. The results show that homopolar charge accumulation predominates on specimen surfaces during voltage
escalation toward flashover. The charge accumulation mode exhibites a transition phenomenon shifting from the micro-
charge zone to the charge surge zone during flashover triggering. Immediately before flashover, homopolar charges nearly
coveres the entire specimen surface, while the pre-deposited charges primarily influence the flashover voltage magnitude by
altering the homopolar charge accumulation quantity at the pre-flashover moment.
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Fig.1 Process of charge distribution testing method for

DC pre-flashover moment
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Table 1  Surface conductivity of the testing samples

AR T RIS /S
AP 5.62x107"%
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5%SiC i) 5.79x107"7
7%SiC i)z 1.13x107'
10%SiC 2 4.27x107°
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Fig.2 Schematic diagram of surface charge testing

platform layout
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measurement results
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Table 2 Flashover voltage characteristic values
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W REIC 7 TG TUE LA A TE HAT
B2 R 38.2 393
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5%SiCiEZ 39.8 40.6
7%SiC 2 41.9 44.4
10%SiC /2 42.1 45.0
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Fig.4 Test results of surface charge distribution under no pre-set charge condition
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Fig.5 Test results of surface charge distribution under pre-set charge condition
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Fig.6 The maximum value of the same polarity charge density during flashover process
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Fig.7 Schematic diagram of dynamic changes in surface charge distribution during flashover process
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Fig.8 Surface charge distribution changes of the sample after
being charged to -5 kV and then boosted to +30 kV
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Fig.9 Variation trend of the maximum value of homopolar

charge density
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Table 3  Flashover voltage characteristic values under

different measuring conditions
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