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Abstract: Epoxy resin (EP) has been widely applied in electrical insulating materials, but with a low thermal conductivity, it
cannot meet the requirement of heat dissipation in modern electrical equipment with high-power density. In this paper, silver
acetate (AgAc) and 2-ethyl-4-methylimidazole (2E4MI) complex was deposited on boron nitride (BN) surface to prepare
imidazole-silver modified BN hybrid materials (Ag(2E4MI),Ac@BN), then Ag(2E4MI),Ac@BN was filled in EP to prepare
Ag(2E4AMI),Ac@BN/EP composites, and its thermal conductivity was studied. The results show that when the volume
fraction of filler is 20%, the thermal conductivity of Ag(2E4MI),Ac@BN/EP composites is 1.72 W/(m-K), which is 79.2%
higher than that of BN/EP composites (0.96 W/(m-K)). The results of Monte Carlo simulation show that in the EP matrix,
the thermal contact resistance (R,) of Ag(2E4MI),Ac@BN is 2.7x10°K/W, which is lower than the that of BN (R =5.5x10°
K/W). In comparison with BN/EP composites, Ag(2E4MI),Ac@BN/EP composites exhibit higher tensile strength and
dielectric loss tangent (tand), lower dielectric strength and volume resistivity, while maintain good electrical insulating
properties.

Key words: composites; epoxy resin; BN; thermal conductive; electrical insulation
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Fig.2 XRD spectra of BN and Ag(2E4MI),Ac@BN
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Fig.7 Effects of filler volume fraction on thermal
conductivity of BN/EP and Ag(2E4MI),Ac@BN/EP
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