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Effect of Micro/Nano Co-doping on
Thermal Conductivity and Breakdown Characteristics of
Epoxy/Boron Nitride Composite Insulation
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(State Key Laboratory of Electrical Insulation and Power Equipment,
Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: A micro/nano co-doping epoxy/boron nitride (BN) composite was prepared using micro-BN and nano-
BN as fillers, and the variations of thermal conductivity and breakdown characteristics of the epoxy composites
with the nano-BN doping content were studied when the total doping content of BN was fixed. The results show
that when the total mass fraction of BN is 20%, with the increase of nano-BN doping content, the thermal
conductivity of the composite decreases slightly, the power frequency electric strength increases at first and then
decreases, and the endurance time of the sample with thickness of 0.2 mm is shortened under the bipolar square
wave voltage of 8 kV and 25 kHz. The thermal conductivity of the epoxy composite doped with pure micro-BN is
the largest (0.83 W/(m-K)), and its endurance time is the longest (193 s) under high frequency bipolar square wave
voltage, which are 277% and 408% higher than that of pure epoxy resin, respectively. When the mass fraction of
nano-BN is 1%, the power frequency electric strength of the epoxy composite is the highest (131 kV/mm), which
is 27% higher than that of pure epoxy resin. Therefore, for the micro/nano co-doping epoxy composite system, the

addition of nanoparticles can improve the power frequency electric strength of composite, but it will reduce the
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thermal conductivity of the composites and shorten the withstand time under high frequency bipolar square wave

voltage.

Key words: boron nitride; epoxy resin; thermal conductive insulation; high frequency bipolar square wave
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Fig.8 Dielectric spectra of epoxy composites
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