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Numerical Simulation of Space Charge in Polyimide Films
Based on Bipolar Charge Transport Model

LIU Daosheng, ZHAO Yahui, WANG Guangkang, CHEN Xingrong
(School of Electrical Engineering and Automation, Jiangxi University of Science and Technology,
Ganzhou 341000, China)

Abstract: The polyimide (PI) film is widely used in power apparatus due to its excellent electrical properties, but
space charge will accumulate in PI film to result in the degradation of its insulating properties. In order to obtain
the PI film with excellent insulating properties, it is necessary to further study the dynamic accumulation and
migration process of space charge inside PI film and optimize its internal structure. On the basis of bipolar charge
transport model, the space charge distribution of PI film under DC voltage was analyzed, and the effects of electric
field intensity and temperature on the space charge distribution characteristics of PI film were discussed. The
results show that the space charge accumulated in PI film increases with the extension of applied voltage time.
After applying the voltage for 180 min, the anode and cathode accumulate 0.635 C/m® and -0.712 C/m’® of charge,
respectively. The existence of space charge causes serious distortion of potential inside the PI film. The increase of
electric field strength and temperature make the charge obtain more energy to overcome the interface barrier and
inject into the film, so that the film accumulates more space charge, and the electric field distortion is more serious.
The distortion rate of electric field inside the film reaches 0.968% at 308 K. Because the migration rate of charges
becomes faster with the increase of temperature and electric field strength, the distribution of space charge in the

PI film is more complicated under strong electric field and high temperature field.
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Fig.1 The bipolar charge transport model
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Table 1 The simulation parameters of

bipolar charge transport model
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Fig.2 The distribution of positive and negative

charge inside the PI film
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Fig.7 The electric field distribution inside the PI film

under different temperatures
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