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An Study on Pole Piece Shape for Improving Torque Ripple of Magnetic Gears
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ABSTRACT

Magnetic gears are magnetically coupled to the input side and the output side of the rotary machine to transmit power without mechanical
contact. The magnetic gear consists of an inner rotor, an outer rotor and pole pieces. Torque ripple occurs due to the difference in reluctance
between the two rotors and the pole pieces during power transmission. Torque ripple is a cause of the noise and vibration of the rotary machine, so
it is necessary to minimize it. In this paper, we propose a shape that cuts the corner of the pole piece and apply a fillet to reduce torque ripple. We
used a two-dimensional finite element analysis method to compare and analyze the torque ripple of the magnetic gears according to the change of
the fillet parameters and to find the pole piece shape with excellent torque ripple.
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Table 1. Specifications of basic model

Item Value

Outer diameter 40mm

Stack length 30mm
Gear ratio 6:1
Number of inner poles 4
Number of outer poles 24
Number of pole pieces 14
Inner rotor rpm 600
Quter rotor rpm 100
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