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Refined Analysis of Inductance Parameters of Permanent Magnet
Synchronous Motor for Vehicle

WANG Haiyan', SUN Tao', XIONG Duanfeng’, DAI Ying'
[ 1. School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072, China;
2. Hanzhao Inspection Technology (Shanghai) Co., Ltd., Shanghai 200435, China ]

Abstract: The steady-state and dynamic operating performances of the motor can be directly affected by
inductance. The effects of magnetic circuit saturation and cross-coupling are more serious for the vehicle drive motor,
so that the accurate calculation of the inductance parameters will be more difficult. Ignoring the saturation effect when
calculating the inductance will reduce the torque control accuracy. At the same time, the load current range will
become very large and the change of magnetic circuit saturation will be complicated in the vehicle drive motor. By
comparing the apparent inductance and incremental inductance when the load current is increased, the relationship
and change law between them are analyzed, and the influence of skewed rotor on the inductance is studied. The
results show that large difference exists between the calculation results when the magnetic circuit is highly saturated,
for which the incremental inductance is 11% ~30% of the apparent inductance. The changes in permeability with
skewed rotor have a great impact on the motor’ s self-inductance parameters, followed by mutual inductance.

Key words: vehicle drive motor; apparent inductance; incremental inductance; skewed rotor
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