(RIFEERE) RN &2 2 —I0RmE D THEA RO
AL & R
By sk w78 & hEbRY PR (BRMD 2ns

AR EE 2 A5 5 —I0RE T T ESHB O
Al & Ry

TR B0 s
(FRHERSE)

Development of thermally conductive

ternary polymer composites

Seira Morimune-Moriya
(Chubu University)

Abstract :

In recent years, thermally conductive polymer composites have been extensively studied because
of the increasing demand on smart devices such as flexible devices and wearable devices. So far,
metals, ceramics and nanocarbons have been often used as thermally conductive fillers. Among
them, the fillers with high aspect ratio such as boron nitride and graphene have often been used
because they could effectively form the thermally conductive pathways for heat conduction in
polymer matrices. Furthermore, it is well known that the high-aspect-fillers have large effects not
only on the thermal conductivity but also on the mechanical properties. Previously, we reported
remarkable enhancements in the thermal conductivities, mechanical properties and heat resistances
of polymer nanocomposites by the incorporation of nanodiamonds (ND) despite low aspect ratio. It
was shown that the molecular motions of polymer chains were strongly confined by the highly
dispersed ND, exploiting the excellent reinforcement effect of ND. In this study, we developed
ternary nanocomposites consists of epoxy resin, ND and boron nitride (BN) to achieve the further
enhancement in the properties. In order to disperse ND at nanoscale, in-situ curing of epoxy
nanocomposites were conducted. As results, high dispersibility of ND in acetone which was achieved
by bead milling was also kept in epoxy in the nanocomposites. The enhancement in the mechanical

properties and thermal properties by the incorporation of ND as well as BN were revealed.
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