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Preparation of Porous Epoxy Resin Based on Oil-water Phase Separation and
Mechanism of Flashover Strength Enhancement

REN Jierui, ZHU Mingxiao, XU Xuekai, LIU Rui, LUO Luyang, SHI Bo
(College of New Energy, China University of Petroleum(East China), Qingdao 266580, China)

Abstract: Surface flashover is a critical bottleneck restricting the reliable operation of electrical equipment. Although
porous structures have proven effective in enhancing flashover strength, existing construction methods are difficult to ap-
ply to traditional insulating materials like epoxy resin. We successfully prepared porous epoxy resin insulation materials
through thermal curing combined with an oil-water phase separation method. Porous structure in epoxy resin is con-
structed by the suspended water droplets. By adjusting the water phase content (5%~40%), we regulated the porous
morphology of the epoxy matrix and analyzed the influence of pores on material hydrophobicity and flashover strength.
Through potential decay analysis, potential scanning, and discharge path observation, the mechanism of porous structure
in enhancing flashover strength is revealed. The results indicate that, when the pore-forming agent (water) content reaches
10%~20%, the flashover strength improvement is optimal, showing a maximum enhancement of 24.8% compared to
non-porous materials. The enhancement can be attributed to the combined effects of pore-induced surface charge dissipa-
tion and corona stabilization.

Key words: epoxy resin; porous structure; surface flashover; hydrophobicity; charge transport regulation
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Table 1 Sample composition and content

PR ES1 Jifi &/mg /KR /mg
PEP-1 105 10
PEP-2 100 20
PEP-3 89 40
PEP-4 67 80
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Fig.5 Statistic analysis of pore size
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Fig.10 Curves of isothermal surface potential decay
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Fig.13 Top-view images of flashover channel under positive and negative voltages
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Fig.14 Side-view images of flashover channel under positive and negative voltages
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