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Preparation and Dielectric Properties of Corona-resistant Nano-
organosilicone Oxide Hybrid Polyamide-imide Composite Film

LIU Li, WANG Keqiang, CHEN Hao, ZHAO Wei, FAN Yong
(School of Materials Science and Engineering, Harbin University of Science and Technology,
Harbin 150040, China)

Abstract: A nano organic silicone oxide sol was prepared by the hydrolysis and polymerization of methyl
triethoxysilane and tetraethyl orthosilicate, which was converted into SiO, equivalent to mixed with polyamide-
imide (PAI) resin through high-speed shearing, and then organic silicone oxide hybrid PAI composite films were
prepared through film spreading and thermal curing. The composite films were characterized by infrared
spectroscopy, X-ray diffraction, and SEM, and their dielectric spectra, electric strength, and corona resistance
lifetime at high temperature (155°C) were tested. The results show that the nano organic silicone oxides disperse
uniformly in an amorphous state in the resin matrix. With the increase of the nano organic silicone oxide content,
the dielectric constant and dielectric loss factor of the hybrid PAI composite films increase gradually, the electric
strength decreases gradually, and the corona resistance life increases at first and then decreases. When the mass
fraction of the nano organic silicon oxide is 15% of SiO, equivalent, the corona resistance life of the hybrid PAI
composite film at high temperature is 3.1 times longer than that of pure PAI film.

Key words: polyamide-imide; nano organic silicone oxide; dielectric properties; corona resistance
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oxide hybrid PAI film
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Fig.6 Relationship between dielectric loss factor of

organic silicone oxide hybrid PAI films and frequency
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silicone oxide hybrid PAI films
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