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Influence of dielectric properties of motor insulation structure on
electric field distribution of stator slot and notch

LI Dan'?, LIU Guanfang'?, LIU Yan'?, ZHENG Ruijuan'? FAN Jiexin'?

(1. CRRC Yongli Electric Co., Ltd., Yuncheng 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yuncheng 044502, China)

Abstract: In order to study the influence of the relative dielectric constant of motor insulation structure on the electric field
distribution at different frequencies, this article took the relative dielectric constant of a main insulation structure at different
frequencies as a variable to calculate its influence on the electric field distribution of the main insulation sandwich structure
in the slot and the notch. At the same time, the optimization measures for the electric field of slot were analyzed. The results
show that in the sandwich structure of main insulaton, because the film has a lower dielectric constant, it bears a larger
electric field than mica tape. When the relative dielectric constant of the air at the notch is constant, the electric field strength
of the air at the notch decreases slightly with the decrease of the relative dielectric constant of the main insulation. The
insulating paint in the small gap at the chamfer of the notch iron core can reduce the electric field strength of air; without

insulatin paint, the small gap generated by chamfer can produce a larger electric field strength of air. Vacuum potting of the
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notch can effectively reduce the electric field strength of air at the notch.

Key words: motor insulation structure; relative permittivity; electric field intensity; stator slot; stator notch
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Tab.l Relative permittivity of insulating materials at 180°C
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Fig.1 2D model diagram of motor insulation structure
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Fig.2 Electric field distribution cloud diagram of motor

insulation structure at 50 Hz
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Tab.2 Analytical calculation and

finite element simulation results
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Fig.3 Cloud diagram of slot edge electric field distribution
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Fig.4 Variation trend of slot edge insulation electric field

strength with relative dielectric constant of main insulation
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Tab.3 Influence of packed height of insulating paint on

maximum electric field strength of air
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