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Research progress on epoxy resin formulation system for

high-voltage insulation

DING lJiale, JIA qiangian, LI Feng, CHEN Na, GAO Peng, GUO Li

(Tianjin New Power System Engineering Research Center, Tebian Electric Apparatus Technology Investment
Co., Ltd., Tianjin 301799, China)

Abstract: Epoxy resin and its composite materials play a major insulation role in electrical apparatus due to their excellent

thermodynamic and electrical insulating properties. With the gradual development of electrical apparatus towards high

voltage and high power, as well as the continuous rise of voltage levels, the performance requirements for epoxy insulating

materials inside electrical apparatus are increasingly increasing. This paper focused on epoxy resin insulating materials for

high-voltage electrical apparatus, and reviewed the current research and application progress from three aspects: formulation

composition, curing process, and performance improvement of insulation systems. It was aimed to establish the relationship

between the composition, structure, and macroscopic properties of epoxy insulation systems, provide suggestions and

prospects for the development direction of domestic epoxy resin insulating materials in the future, and accelerate the

localization development of epoxy resin materials for high-voltage insulation.
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Fig.1 Molecular structural formula of epoxy resin
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Table I Common alicyclic epoxy resins and their grades
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Table 2 Common acid anhydride curing agents in the field of

electrical engineering
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Fig.2 The influence of different accelerator contents on the

cross-linked structure of cured products
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Fig.3 Effect of curing time on the glass transition

temperature of epoxy resin
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Fig.4 Effect of nano-SiO, content on the mechanical

performance of epoxy resin
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