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Fast computation of the performance of
lunar rover driving motor with skewed slots

WANG Lif, LIU Jing-lin, WU Xi-qiao
(College of Automation, Northwestern Polytechnical University, Xi’an Shaanxi 710129, China)

Abstract: The 3-D finite element method is adopted to study the performance of skewed slot motors conventionally. The
number of meshed elements in 3-D finite element model is huge and the simulation progress is time-consuming. In order to
predict the performance of skewed slot motors for lunar rover driving wheels in extreme temperatures on lunar surface, a cir-
cuit model with constant current source is coupled with the 2-D geometric model to make the conductor currents in the same
slot equal to each other for segmentation motors in the multi-slice model; and the affecting factors of calculation accuracy
including skew angle and segmentation number are analyzed. The cogging torque, no-load back-EMF, and electromagnetic
torque are calculated for prototype parameters of a permanent magnet brushless DC motor. The calculation accuracy is
evaluated on the basis of distribution characteristics and harmonic analysis of no-load and loaded air-gap magnetic field at
typical rotor positions in the axial direction. The amount of calculation work in this method is small. The comparison of
computing results with 3-D simulation results and experimental results indicate the effectiveness of the method.
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Fig. 1 Equivalent model of skewed motor
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Fig. 2 Electrified wire in harmonic magnetic field
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Fig. 5 Relationship between calculation accuracy

and segmentation number
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Fig. 6 Waveforms of cogging torques of straight slot motor
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Fig. 8 Waveforms and spectra of no-load back-EMF
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density without armature reaction
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mental results)
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