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Abstract: The "thermal expansion and contraction" behavior of the internal atoms in epoxy resin and the intrinsic issue of
low thermal conductivity seriously restrict the application of epoxy resin in dry-type DC sleeve insulation. To address this,
we introduced boron nitride whiskers with low thermal expansion coefficient into epoxy resin to prepare a new boron nitride
whisker/epoxy (BNw/EP) composite dielectric, and its microstructure, thermal expansion coefficient, thermal conductivity,
electrical properties, thermal stability, and mechanical properties were tested and analyzed. The results show that within the
temperature range of 20—-100°C, the thermal expansion coefficient of the composite dielectric with 10% mass fraction of
boron nitride whisker is reduced by 15% compared to pure epoxy resin, while the thermal conductivity increases to 0.28
W/(m-K), which is 33.33% higher than that of pure epoxy resin. In addition, its dielectric constant is below 5.28 and the
dielectric loss is below 0.02 in the frequency range of 10°-10° Hz, the volume resistivity is 10" Q-cm, and the tensile
strength is maintained at about 49.5 MPa. This study proves that on the basis of ensuring the insulation, dielectric and
mechanical properties of the composite dielectric be not damaged, filling the epoxy resin matrix with boron nitride whiskers
can effectively reduce the thermal expansion coefficient of the material and improve the thermal conductivity.
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Fig.8 Thermal expansion coefficient of BNw/EP composite
dielectrics with different boron nitride whisker contents
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Table 1 Thermal conductivity and growth rate of various
BNw/EP composite dielectrics
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Fig.9 Heat transfer mechanism diagram of BNw/EP
composite dielectrics
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