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Abstract :

The reduction ratio of the magnetic gear is determined by the ratio of the number of poles between the

high-speed permanent magnet layer and the low-speed permanent magnet layer. In general, it is known that the greater
the least common multiple of both poles, the smaller the torque ripple called by cogging of the magnetic force generated
in the magnetic gear. However, little is known about the effect of the harmonic modulator that filters the magnetic field
in the magnetic gear to magnetically couple the high-speed side and the low-speed side except for the number of poles.
In this study, torque ripple characteristics according to changes in modulator shape such as opening ratio and tooth

thickness are analyzed using a finite element analysis tool.
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Fig. 1 Cross-sectional diagram of the concentric magnetic
gear including parts description
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Fig. 2 Air-gap radial magnetic field by the inner

permanent magnet array at the dotted line in Fig. 1
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Fig. 3 Harmonic analysis result, which shows the
prominent magnitude at 4 and 13, for the magnetic field
shown in Fig. 2
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Fig. 4 Variation of cogging factor according to reducing
ratio when a pole number of high speed layer is 4°
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Fig. 5 Torque of each layer constituting the magnetic gear,
in which a pole number of each layer is 4:17:13 and the
high speed rotor rotates 3000rpm
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Fig. 6 Torque ripple on the high-speed rotor when each
layer rotates in synchronization
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Fig. 7 Torque ripple on the modulator when each layer
rotates in synchronization
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Fig. 8 Variation of the maximum torque for an open ratio
of modulator, in which a pole number of the magnetic
gear is 4:20:16

Fig. 10 Flux line of the magnetic gear with the open ratio
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Fig. 11 Variation of the torque ripple for an open ratio of
modulator, in which a pole number of the magnetic gear is
4:20:16
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Fig. 12 Variation of the maximum torque for a modulator
height, in which a pole number of the magnetic gear is
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Fig. 13 Variation of the torque ripple for a modulator
height, in which a pole number of the magnetic gear is
4:20:16
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