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Abstract : Polyimide (PI) film is widely used as a solid insulating material with excellent properties, however, the degradation
of surface insulation properties of PI nanocomposite films after cyclic thermal aging is still a lack of micro-interface explanation.
Nano-ZnO/PI composite films doped with different mass fractions (0, 1wt% , 2wt%, 3wt%) ZnO nanoparticles were prepared by in-
situ polymerization method. Secondly, the flashover voltage, surface conductivity and trap distribution characteristics of PI film and
2wt%ZnO/PI composite film after aging were measured by cyclic thermal aging experiments at -40-150 °C. The results show that
the flashover voltage of PI films and ZnO/PI composite films decreases with the increase of cyclic thermal aging time, but the flash-
over voltage of ZnO/PI composite films decreases more sharply. Cyclic thermal aging can increase the shallow trap density and
decrease the deep trap density of both materials, but the deep trap energy level of ZnO/PI composite films increases while the deep
trap energy level of PI films decreases. The analysis shows that the increase of shallow trap density and the decrease of deep trap
density lead to the decrease of carrier trapping probability and the increase of surface conductivity, which leads to the decrease of
flashover voltage. From the perspective of interface analysis, cyclic thermal aging destroys the two-phase interface structure of ZnO/
PI composite films, along with the enhancement of the conductivity process, the flashover voltage decreases more significantly than
that of PI film.
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