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Negative Effects and Suppression of Electromagnetic Characteristics
of Hub Switched Reluctance Motor

Luo Xiaoliang, Wang Ce, Zhang Yangrui
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[Abstract] Hub motor air gap eccentricity leads to electromagnetic force imbalance and torque fluctuation increase
affecting the vehicle driving stability. To solve this problem, firstly, the Fourier function was used to derive the relationship
curves of inductance, magnetic chain, radial electromagnetic force and torque of the switched reluctance motor concerning the
current and angle, and then, the spatial electromagnetic characteristics of the electromagnetic force and torque were analyzed
based on Maxwell’s stress tensor method in the two operating conditions. The results show that the air gap eccentricity leads to
the imbalance of electromagnetic force and torque at the eccentric position. Then, the contribution weights of structural
parameters were determined by sensitivity analysis, and a multi-objective optimization scheme was formulated, finally, the
multi—objective optimization search of structural parameters was carried out with the help of NSGA-1I, and two groups of
optimization schemes were screened, of which the optimal scheme C1 improves the optimization results greatly, and the
longitudinal and transverse stability of the wheel-hub motor—driven automobile is improved efficiently.
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