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Synthesis and performance characterization of h-BN/PI high thermal
conductive composites

LIU Jie, YANG Jun, JIANG Qian, XU Jiang, GAO Jiming,
YANG Haiyang, HUANG Anmin, WANG lJin
(Zhuzhou Times New Material Technology Co., Ltd., Zhuzhou 412007, China)

Abstract: To solve the problem of poor thermal conductivity of polyimide (PI), PI was doped with hexagonal boron nitride
(h-BN) modified by a surface wetting agent (F068) through in-situ polymerization, and then a series of h-BN/PI high
thermal conductivity composites were prepared. The structure of h-BN/PI composites was characterized by Fourier
transform infrared spectroscopy and scanning electron microscopy. The thermal conductivity mechanism of h-BN/PI
composites was explored by introducing the Y.Agari model, and the influence of modified h-BN filler doping content on the
thermal conductivity, mechanical, heat resistance, and insulating properties of the composites was analyzed. The results
show that with the increase of modified h-BN doping content, the thermal conductivity and thermal stability of h-BN/PI
composites increase, while their tensile strength, elongation at break, and electric strength exhibit a significant downward
trend. When the doping amount of modified h-BN is less than 30%, the influence of polymer crystal size factor on the
thermal conductivity of the composites is dominant. When the doping amount of modified h-BN is higher than 30%, the
influence of the free factor of the thermal chain formed by thermal conductive particles on the thermal conductivity of the
composites is dominant. When the doping amount of modified h-BN is 50%, the thermal conductivity of h-BN/PI composite
reaches 0.83 W/(m'K), the electric strength is 198.6 kV/mm, the 5% thermal decomposition temperature is 595°C , the
tensile strength is 64.8 MPa, and the elongation at break is 10.4%.

Key words: in-situ polymerization; polyimide; thermal conductivity; hexagonal boron nitride; surface wetting agents
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Fig.3 Thermal conductivity of different h-BN/PI composites
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