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Breakdown and polarization behavior of polyimide based composite
dielectric regulated by super-large lattice two-dimensional nanosheet

Z0U Jianxin, ZHAO He, LI Xinguang, CONG Mingrui, SUN Jiahui, HUANG Zihan, FU Yuxi

(College of Electrical and Electronic Engineering, Harbin University of Science and Technology,
Harbin 150080, China)

Abstract: In order to improve the weak dispersion of two-dimensional nanosheets in polymer matrix and improve the
electrical performance of composite materials, a two-dimensional micron expanded layer molybdenum disulfide (E-MoS,)
was prepared by hydrothermal method, and then polyimide (PI) based super-large lattice molybdenum disulfide nanosheets
(PI/E-MoS,) composite films were prepared by in-situ polymerization method. The surface/cross section structure of the
composite films was observed by scanning electron microscopy (SEM), the molecular valence bond composition of the
composite film was analyzed by Fourier infrared spectroscopy (FTIR), and the phase structure of the composite film was
analyzed by X-ray diffraction (XRD). Furthermore, the dielectric constant, DC electrical conductivity, and dielectric loss
factor of the composite films were tested, and the effect mechanism of extended lattice on the breakdown and polarization
behavior of composite films was studied. The results show that when a small amount of E-MoS, nanosheets is added into PI
film, there is little agglomeration phenomenon on the surface of PI/E-MoS, films, and there is little obvious holes and a
small number of structural defects on the cross section, which indicates a good compatibility between fillers and matrix. The
incorporation of E-MoS,nanosheets can enhance the interfacial polarization of the composite films, improve both the
dielectric constant and electric field strength, and decrease the dielectric loss.

Key words: insulating materials; polyimide; dielectric performance; composite films
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