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Enhancing corona resistance performance of polyimide film via catalyst
induced molecular chain ordered alignment

Zhang Changhai, Lu Le, Zhang Tiandong, Zhang Yongquan,
Zhang Yue, Zhang Jiaqi’, Chi Qingguo
(School of Electrical and Electronic Engineering, Harbin University of Science and Technology,
Harbin 150080, China)

Abstract: Polyimide (PI) film has become a key material for turn-to-turn insulation in electric drive motors due to its
excellent high-temperature stability, superior mechanical properties, and outstanding electrical insulation performance. In
this paper, the aggregation structure of PI were regulated by change the types of catalysts during the chemical imidization
process. The effects of different catalysts on the aggregation structure of PI were discussed, and the effects of catalyst types
on electro-thermal-mechanical properties and corona resistance of PI were studied systematically. The results show that the
aromatic catalyst isoquinoline can promote the orderly arrangement of molecular chains through = -m interactions, and
significantly enhancing the dielectric and corona resistance properties of PI. The PI film prepared using isoquinoline catalyst
exhibits excellent dielectric performances. At a frequency of 1 kHz, its dielectric constant can reach 3.47, while the dielectric
loss factor reduces to 0.001 1, and the electric strength at room-temperature reaches 561.39 kV/mm. Furthermore, its corona
resistance performance is greatly improved. Under 20 kHz, the corona resistance lifetime reaches 5.8 min, which is 1.68
times that of the thermally imidized film.
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preparation process of PI film
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Fig.2 Structural formulas of four catalysts
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Fig.3 FTIR spectra of thermally imidized and chemically
imidized PI films
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Table 1 Pre-imidization degree of four chemically imidized
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Fig.4 XRD patterns of thermally imidized and chemically
imidized PI films
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Fig.5 Cross-sectional SEM images of thermally imidized and
chemically imidized PI films
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Fig.6 TGA curves of thermally imidized and chemically
imidized PI films
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chemically imidized PI films
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Fig.7 Dielectric properties of thermally imidized and
chemically imidized PI films
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Fig.8 Electric strength of thermally imidized and chemically
imidized PI films
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