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Abstract:

export from the inverter can lead to premature aging of insulation materials of inverter-fed motor. The research about

Inverter-fed motor is widely used in electric traction and wind power. A series of pulse voltage that
destruction process of the insulation material under square wave has become a hotspot as well as the research of the

improvement of insulation materials. Therefore, this paper has synthesized the domestic and overseas research
achievements, and expounded the reasons that cause the insulation destruction of the PI in the angle of partial
discharge and space charge. This paper has also observed the microstructure of the damage on polyimide film with
SEM, and explained the mechanism that how nanoparticles effect the insulation performance of PI. Finally, based
on the current research results, this paper introduces the measures that can extend the life of insulation in invert-
er-fed motor, which are using nanoparticles to improve the insulation performance, and optimizing the insulation
structure of electromagnetic wire.
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Fig. 1 Winding way of electromagnetic wire in inverter-

fed motor
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Fig. 2 Partial discharge signals
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Fig. 3 Schematic diagram of corona discharge
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Fig. 4 Schematic diagram of signal light under the

partial discharge
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Fig. 5 Partial discharge characteristics under different
impulse frequency
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Fig. 6 Partial discharge characteristics under

different rise line
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Fig. 7 Section micrographs of breakdown samples
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Fig. 8 Yielding point of breakdown samples
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Fig. 9 Electrical tree
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Fig. 10 PEA testing system
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Fig. 11 Threshold field of space charge accumulation
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Fig. 12 Space charge distribution under various

ageing time
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Fig. 13 Composite three-layer structure
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Fig. 14 Process of electron motion in nano polyimide film
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Fig. 15 SEM image of corona resistant polymide film
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