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Shape Optimization of Tooth and Yoke in Interior Permanent Magnet Motor

for Maximizing Torque
Seahn Oh™ - Seungjae Min"? - Jung-Pyo Hong”

Y Department of Automotive Engineering, Hanyang University, 17, Haengdang-dong, Sungdong-gu, Seoul 133-791, Korea

Abstract : Interior permanent magnet(IPM) motor has been widely used in the automotive industry and it needs high torque
performance due to the limitation of the hybrid or electrical vehicle battery capacity. Torque can be improved by adjusting the
tooth and yoke and it can be defined as shape optimization problem. Previous researches are restricted to the parametric
optimization so that it cannot produce the innovative design. This paper proposes the optimal shape of tooth and yoke using
level set-based optimization method since it provides flexibility to represent boundaries. The material properties of
ferromagnetic material and coil current are defined by level set function with Heaviside function. The optimization problem is
formulated to maximize the torque under the material usage constraint and the shape boundaries are moved by the normal
velocity derived from the optimality condition. To validate the proposed method, it is applied to the traction motor design of the
hybrid vehicle and produced the innovative configuration.

Key words : Level Set Based Shape Optimization(#] 241719+ &3 214 A)), IPM Motor("l 1 & 72441 3571),
Yoke(£.71), Tooth(X]), Torque(}E 1)
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Fig. 3 Magnetic flux plot:
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