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Harmonic Reduction Design of Induced Voltage by Modifying Stator Shape for
EV Traction Motor

Sung-Hyeok Wi * Jun-Woo Chin * Kyoung-Soo Cha * Hyeon-Jin Park * Jung-Pyo Hong*

Department of Automotive Engineering, Hanyang University, 222 Wangsimni-ro, Sungdong-gu, Seoul 04763, Korea

Abstract : This paper proposes the method of reducing induced voltage harmonics in high speed region through the
stator optimal design of the electric vehicle traction motor. The design variables of the stator that are sensitive to
lowering the induced voltage harmonics are selected using the analysis of variance(ANOVA). From the selected design
variables, optimal design was carried out using the response surface method(RSM). Through the optimal design, the
harmonic of the induced voltage is reduced so that the line to line induced voltage does not exceed the DC link voltage.

Key words : Chamfer(%3), Concentrated winding($]-5 ), Induced voltage(+71%13}), Interior permanent magnet
synchronous motor (IPMSM, "4 & 3 -2} & 715 % 71), Notch(3=*]), Slot opening(&35 2-321d), Traction motor
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Fig. 6 Base Model and Improved Model
Table 1 Values of Design Variables
Notch Notch Slot
width height Chamfer opening
Value| 4.8 (mm)| 34 (mm)| 35 (deg.)| 4.4 (mm)
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Fig. 7 Induced Voltage Profile of Each Model
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