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Optimization modeling method for air gap analysis of an AC traction motor temperature field

JIANG Haipeng® 2, GUO Yuxuan® 2, ZHANG Xiaoping® 2, ZHANG Zhu?, ZHU Guanghui®
(1. National-Local Joint Engineering Laboratory of Marine Mineral Resources Exploration Equipment and Safety
Technology, Hunan University of Science and Technology, Xiangtan 411201, China; 2. College of Information
and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
3. Xiangtan Electric Manufacturing Group Corporation Ltd., Xiangtan 411101, China)

Abstract: A winding air gap optimization modeling method is proposed to address the problem of irregular air gaps
between the stator windings of an AC traction motor and the inaccuracy of the model built by conventional equivalent
modeling methods. In this paper, the basic structure of the stator winding equivalent model is determined, and the optimal
width of the winding air gap in the equivalent model is proposed, i.e., according to the equivalent air gap model and using
the finite element method to analyze the temperature field of the motor to obtain the temperature value corresponding to a
certain point on the winding model surface. The best air gap width corresponding to the equivalent air gap model can be
obtained according to the functional relationship obtained and the actual temperature corresponding to a point on the
surface of the model. This method effectively improves the accuracy of the stator winding modeling of an AC traction
motor, thus significantly improving the accuracy of its temperature field analysis, and has good application value.
This work is supported by the Scientific Research Project of Hunan Education Department (No. 19C0791).
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Fig. 1 Schematic diagram of equivalent structure of stator winding
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Fig. 2 Flow chart of determining the optimal width of

winding air gap
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Fig. 3 Finite element model of AC traction motor

3 XRFESIBIREAITE
NI CAKE AL BEAT SRR BE S 70 B
BEASCRE i Ag iz 5 HLE 7ol SR 2
BTk L E B S HINE 1 PR,
*1 BIEELEHSH

Table 1 Motor’s main construction parameters
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Table 2 Data sheet of winding air gap width and

temperature of point to be measured
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Fig. 4 AC traction motor temperature experiment platform
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Table 3 Measured temperature of main components of

AC traction motor
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Fig. 5 Temperature field distribution of motor corresponding

by air gap optimization modeling method
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Table 4 Main motor parts’ steady state temperature values

by air gap optimization modeling method
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Fig. 6 Temperature field distribution of motor corresponding
to air gap equal width modeling method
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Table 5 Main motor parts’ steady state temperature values

by air gap equal width modeling method
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Table 6 Relative error of temperature field analysis
results obtained by two methods
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