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Abstract: High-performance insulation materials have wide application and are indispensable in electrical and elec-
tronic fields. In particular, with the rapid development of high voltage electrical equipment and microelectronic prod-
ucts, traditional insulation materials are hard to meet the heat dissipation requirements of devices that are evolving to-
wards higher integration due to the significant increase in unit power density, and the stability and lifetime of devices
are seriously affected. In the field of high voltage insulating materials, polymers are focused recently for their perfect
electrical insulation properties. However, its extremely low thermal conductivity limits its application in high heat dis-
sipation scenarios. Consequently, it is urgent to develop high thermal conductivity insulating materials. In this paper
the preparation methods of intrinsic and filled composite insulating materials are comprehensively described, in
which the lattern scheme is at present stage the commonly used scheme. In the scheme, the interfacial thermal resis-

tance is the key issue that limits the improvement of thermal conductivity. Regarding this issue, surface modification
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of the filler is performed by relevant researchers to increase the interfacial compatibility between the filler and the

polymer. On this basis, in this paper surface modification methods for fillers which are commonly used at presetn

stage are comprehensively summarized, and the mechanism of plasma modification and the modification process are

introduced in particular. Plasma surface modification is a new approach and idea for the preparation of high thermal

conductivity composites wich, combined with existing processes, is expected to promote industrial applications in the

future.

Key words: high thermal conductivity; inorganic fillers; plasma; surface modification; interface thermal

resistance; polymer
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Fig. 1 Applications of high thermally
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Fig. 2 Thermal conductivity of common thermally

conductive fillers
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crystalline materials
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Fig. 4 Modification strategies for filled thermally conductive composites
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