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Cogging Torque Reduction of Axial-flux Magnetic Gear with Integer Gear
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In some cases, magnetic gears are required to have an integer gear ratio based on the design requirements
of the entire system, which results in a larger cogging torque in a high-speed rotor that causes vibration, noise, and
startup error. The conventional skew rotor structure is a well-known countermeasure for cogging torque. However, it
is complicated and difficult to assemble, especially in an axial-flux magnetic gear. To solve this problem, this paper
presents a new type of pole-pieces called the unequal-width type. The validity of the proposed pole-pieces is proved
both with the three-dimensional finite element method (3D-FEM) and in an experiment.
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Fig. 1 Structure of AFMGs used in comparison.

Table 1 Specifications of AFMGs used in comparison.
Gear ratio 10 10.33

H-speed rotor pole-pairs 3 3

31

L-speed rotor pole-pairs 3(

Number of pole-pieces 33 34

Inner diameter 80 mm 80 mm
Outer diameter 147 mm 147 mm
Air gap 2mm X 2 2mm X 2
Core material of 15A250 35A250
H-speed rotor

Core material of

L-speed rotor SMC SMC
Pole-piece material SMC SMC

Magnet material Sintered Nd-Fe-B Sintered Nd-Fe-B
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Table 2 Summary of maximum torque and cogging
torque peak value.

‘Width ratio Maximum torque(N+m)  Cogging torque peak(N+m)

0.1 11.7 -0.23
0.2 17.6 -0.08
0.3 223 0.18
0.4 26.3 04

0.5 28.9 0.47
0.6 30.1 0.37
0.7 29.6 0.11

0.8 27 -0.25
0.9 20.1 -0.36
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