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Simulation on Thermal Conduction and Dielectric
Properties of Nanocomposites

WANG Zhong, HE Haohong, ZHAO Lihua, REN Junwen, WU Longwen
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Typical boron nitride (BN)/epoxy resin (EP) nanocomposite and barium titanate (BT)/polyvinylidene
fluoride (PVDF) nanocomposite were selected as research system, and the influence of nano-particle volume
fraction, particle size, and size distribution on the thermal conductivity and dielectric properties of the
nanocomposites was studied by finite element method. The equivalent thermal conductivity and dielectric constant
of the nanocomposite was calculated by mean field theory. The results show that with the increase of nano-particle
volume fraction, the thermal conductivity and dielectric constant of BN/EP and BT/PVDF increase. Under the
same volume fraction and size distribution, the thermal conductivity and dielectric constant of BN/EP and BT/
PVDF increase with the increase of particle size. Under the same volume fraction and particle size, and the thermal
conductivity and dielectric constant of BN/EP and BT/PVDF increase with the increase of particle size standard
deviation. Consequently, it is an effective way to improve the properties of material by changing the filler content,
particle size, and size standard deviation appropriately according to the specific needs.
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Fig.1 Simulation model of composite materials
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Tab.1 Parameter settings of materials

PR MFHR/(W/(mK) S HRFER(=] kHz)
BN 40 4.3
EP 0.25 3
BT 6.20 800

PVDF 0.25 7.917
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Fig.4 Thermal conductivity of composites with

different volume fraction of fillers
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