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Electric-thermal breakdown properties of core-shell structure
BNNS@SiO,/epoxy composite dielectric

XU Yongsheng', HE Lei’, FENG Yong®>, WANG Weiwang’, LUO Bing', FU Mingli'

(1. CSG Electric Power Research Institute, Guangzhou 510080, China;
2. Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In this paper, BNNS@SiO,/epoxy composite dielectrics with different filler content were prepared, the chemical
characteristics and microscopic morphology of the composite dielectrics interface area were studied, and the trap
characteristics and breakdown properties of the composite dielectrics were studied by thermal stimulation depolarization
current method and breakdown test. The results show that BNNS@SiO, has a core-shell structure and the thickness of the
coated SiO, is at the nanoscale. There is a clear chemical bonding effect on the surface of BNNS@SiO,, which can form a
strong interface zone with the epoxy matrix, so as to improve its compatibility with the epoxy matrix. A small amount of
BNNS@SiO, can effectively improve the electric strength of the composite dielectric, and when the mass fraction of
BNNS@SIiO, is 1%, the electric strength of the composite dielectric increases by 52.3%. When the content of BNNS@SiO,
nanoparticles is small, the deep traps in the epoxy composite dielectric increases. When content of BNNS@SiO,
nanoparticles is large, the deep traps decrease and the shallow traps increase. In addition, the thermal conductivity of the
core-shell structure BNNS@SiO,/epoxy composite dielectric increases significantly, which is conducive to the heat
dissipation of insulation under high electric field. Through the comprehensive effect of deep trap effect and thermal
conductivity improvement, the breakdown performance of epoxy composite dielectric is improved significantly.

Key words: BNNS; epoxy composite dielectric; core-shell structure; breakdown strength; heat conduction; traps
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