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Thermal Conductivity of EP / GNs /MWCNTs Composites
Xia Yu, Jiao Jian; Cui Yonghong, Zhao Lizhen
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Abstract : Multi-walled carbon nanotubes (MWCNTs) and graphene nanosheets (GNs) were used as thermal conductive filler,
epoxy resin (EP) was used as matrix, .the EP / GNs / MWCNTs composites were prepared by solvent and ultrasonic dispersion
method, the thermal conductive property of which was compared to EP/MWCNTSs and EP / GNs composites. Transmission electron
microscope were used to analyze the microstructure of the composites. Hot Disk thermal conductivity meter was used to measure
the thermal conductivity of the composites. Differential scanning calorimetry and thermal gravimetric analyzer were used to analyze
the heat resistance and thermal stability of the composites. The experimental results demonstrate that it’ s easier to form thermal
conductive network in composites using the mixed fillers MWCNTs and GNs than using one single kind. The thermal conductiv-
ity, glass transition temperature (7,) and thermal decomposition temperature of EP increase gradually as the content of MWCNTS or
GNs increases. Among these, GNs is more beneficial to improve the thermal conductivity and thermal decomposition temperature,
MWCNTs is more beneficial to improve 7,. Under the same contents of the fillers, the composites with mixed filler does better than
the one with single kind of filler in improving heat-conductivity properties, and the thermal conductivity of the composites increase
as the content of GNs in the mixing GNs /MWCNTs fillers increases. When the volume fraction of GNs and MWCNTs is 0.6% and
0.4% respectively, the thermal conductivity, 7, and initial thermal decomposition temperature of EP / GNs/MWCNTs composite is
0.565 W/ (m - K),152°C and 316°C separately, which improves by 132.5%,34.5% and 8.2% compared with pure EP.

Keywords : graphene nanosheet ; multi-walled carbon nanotube ; epoxy resin ; thermal conductive network ; thermal conductivity
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