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Analysis and Research of Halbach Magnetic-geared Permanent-magnet Motor

WANG Chen
( Department of Electrical Engineering, Anhui Technological College of Machinery and Electricity, Wuhu 241000, China)

Abstract: The magnetic gear is combined with the traditional permanent magnet motor to form the magnetic gear com-
pound motor, which can improve the efficiency of the transmission system very effectively. A Halbach magnetic gear drive
motor is presented and the transmission mechanism is analyzed. The finite element analysis model of the composite motor is
established and compared with the traditional radial magnetizing compound motor. The harmonic analysis of the air gap mag-
netic flux is carried out. Considering the influence of the harmonic magnetic field and the chute, the eddy current loss and
hysteresis loss of the composite motor are analyzed and optimized. The results show that the Halbach magnetic gear compound
motor has the advantages of low harmonic content, small iron consumption and high efficiency; the width of the slot of the
inner rotor motor has a great influence on the eddy current loss of the permanent magnet. Choosing a reasonable notch width
can reduce the loss and further improve the efficiency of the motor.

Key words; Halbach; magnetic-geared permanent-magnet motor; eddy current loss; magnetic density
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