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Thermal Conductivity Property of Flake Fillers Reinforced Polymer

Composites Based on Equivalent Thermal Resistance
ZHU Feng-bo, ZHANG Shun-hua
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; In this paper, a simplified thermal equivalent model of the flake filler reinforced composite
was established based on equivalent thermal resistance and corresponding equivalent thermal conductivity
coefficient formula is derived. Take the mica plate used to fill polylactic acid for example. A three-dimen-
sion steady-state thermal conduction unit model for polylactic acid/mica composite is made through ANSYS
software with mica volume fraction of 11%. The process of thermal flux transferring to thickness direction
and radial direction of the mica plate is simulated. The results show that when thermal flux flowed along
the axial direction of the mica plate, equivalent thermal conductivity coefficient of the composite gained
through ANSYS simulation more approached the predicted value gained through the formula; when ther-
mal flux flowed along the radial direction of the mica plate, as mica volume fraction rose, the predicted val-
ue of equivalent thermal conductivity coefficient of the composite presented exponential growth and is high-
er than the result of ANSYS. The finite element result and the formula in this paper showed equivalent
thermal conductivity coefficient of flake filler polymer composite could be decomposed to contributions at
different directions along the thermal flux; longer equivalent thermal conductivity path made flake particles
provide more outstanding thermal conduction property after filling the polymer.

Key words: polymer composite; flake filler; thermal conductivity; finite element simulation; equiva-

lent thermal resistance
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