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Thermal conductive polyimide composite films filled by cubic boron nitride
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(a. State Key Laboratory for Mechanical Behavior of Materials; b. State Key Laboratory of Electrical
Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Polyimide (PI) is a class of insulating materials with great potential in the field of high-voltage and high-power
device encapsulation, which has excellent insulating properties. However, its intrinsic thermal conductivity is low, which is
easy to cause localized overheating and damage to the device. In this paper, the thermal conductivity of polyimide materials
was improved by doping with thermal conductive fillers. PI/c-BN and PI/h-BN composite films were prepared by in situ
polymerization with cubic boron nitride (c-BN) and hexagonal boron nitride (h-BN) as filler, and the effects of different
content of ¢-BN and h-BN on the thermal conductivity, thermal stability, and mechanical properties of the composite films
were investigated. The results show that the thermal conductivity of the composite films increases with the increase of BN
content. The thermal conductivity of PI/c-BN composite films is higher than that of PI/h-BN composite films within the
studied content, and the thermal conductivity of PI/40c-BN composite films increases by 1 068% compared to pure PI. The
thermal conductivity of PI matrix is improved by c-BN at lower content, and the tensile strength of PI/c-BN composite films
still reaches 40 MPa when the filler mass fraction is 30%. In addition, the thermal stability of the composite films is
improved.
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Fig.1 Schematic diagram of PI/BN composite

film preparation
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Fig.3 Microstructure diagram of BN
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Fig.6 SEM images of the cross-section of

PI/BN composite films
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and its enhancement rate of PI/BN composite films
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PI/BN composite films
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