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Study on thermal properties of epoxy resin/micron-alumina composite
dielectric based on dielectric response
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Abstract: Epoxy resin/micron-alumina composites are widely employed as supporting and insulating components in
electrical power equipment, and their glass transition temperature and thermal expansion coefficient critically influence the
long-term performance of electrical power equipment. Epoxy resin composite dielectrics containing 0%, 20%, 40%, and
60% mass fractions of micron-alumina fillers were prepared in this paper. Their thermal expansion coefficients and glass
transition temperatures were calculated through numerical fitting of dielectric constant measurements at high-temperature
and high-frequency. The results demonstrate that with the increase of the mass fraction of micron-alumina fillers, the thermal
expansion coefficient of composite dielectrics reduces significantly, and the glass transition temperature also showing a
decreasing trend. Comparative analysis between calculated values and existing experimental data reveals that the calculated
value is consistent with the experimental value, confirming the scientific validity and effectiveness of dielectric spectroscopy
as a methodology for evaluating the thermal properties of epoxy composite dielectrics. This approach can serves as an
effective supplementary technique to conventional experimental methods for investigating the thermal characteristic of
polymer.
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Fig.1 Micrographs of epoxy composite dielectric
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Fig.2 Broadband dielectric spectra of epoxy composite
dielectric at 20°C
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Fig.3 Broadband dielectric spectra of epoxy composite dielectric
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Table 1 The fitting parameters of dielectric spectra for epoxy

composite dielectric

AR T HU % i/ C €, f/Hz
120 3.59 50
0 140 3.57 3000
160 3.55 75 000
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20 140 3.82 6500
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Fig.5 Calculation results of thermal expansion coefficient of

epoxy composite dielectric
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