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Graphene occupies excellent thermal and mechanical properties which make it a superior filler for polymer based composites. Conductive particles with graphene coated on the surface have been regarded as an efficient approach to enhance the thermal conductive and mechanical properties of polymeric composites. However, it is not achieved to coat graphene sheets onto raw aluminium particles. This paper explores a simple and green method which can fabricate the graphene coated aluminium particles for a polyurethane (PU) based composite. Here, the aluminium particles and graphene oxide platelets were mixed, and self-assembled via electrostatic adsorption. The core-shell structure was finally obtained by thermal annealing, and added into polymer. With the addition of aluminium/graphene particles, the thermal conductivity of the PU composite was significantly improved to 2.04 W m-1 K-1 by 1033% than that of pure polymer. Moreover, the mechanical properties, such as tensile strength and elastic modulus, were enhanced by 138% and 524%, respectively. We attribute the increased thermal and mechanical properties to this core-shell structural particles, which is beneficial to the effective heat conduction and force transfer. This study supports a desirable way to fabricate the strong and thermal conductive PU composites used for the high-performance thermal interface materials.
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