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Thermally Conductive Multi-Stage Phase Change Composites and Their Application in Thermal Management
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Abstract : Phase change composites with single phase change characteristics of paraffin wax (PW), single phase change
characteristics of high-density polyethylene (PE-HD), multi-stage phase change characteristics of PW and PE-HD were fabricated
by melt blending, and the influence of phase change characteristics of phase change materials (PCMs) on the thermal management
performance of electronic devices was explored. Taking the heating plate as simulating electronic devices, the results demonstrate
that the temperature of the heating plate in combination with phase change composites with single phase change characteristics can
be reduced by 17.9°C, while the temperature of the heating plate in combination with phase change composites with multi-stage
phase change characteristics can be reduced by 27.2°C . On the basis of multi-stage phase change composites, thermally conductive
graphene nanoplatelets (GNPs) were introduced to accelerate the heat transfer and effective dissipation from the heating plate to the
multi-stage phase change composites. The results reveal that the temperature of the heating plate in combination with phase change
composites containing 10wt% GNPs can be decreased by 32.8°C . Therefore, the thermally conductive multi-stage phase change com
posites present great application potential in the thermal management of electronic devices.
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