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Magnetic gears can transmit torque and change speed without any mechanical contacts. Therefore, vibration and acoustic

noise are very low, and maintainability is high. Various kinds of magnetic gears have been proposed. Among them, the

flux-modulated-type magnetic gear has a higher torque density and efficiency compared to conventional magnetic gears.

Magnetic gears have a torque limiter function that allows them to step out and shut off power when overloaded. However, after

stepping out, they cannot transmit power again unless the load torque is removed to some extent. This paper presents a novel

induction/synchronous magnetic gear with a cage rotor bar. In addition, the prototype induction/synchronous magnetic gears are

tested.
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Fig. 1 Basic configuration of induction/synchronous

motor and magnetic gear.
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Table 1 Specifications of prototyped induction/
synchronous magnetic gear.
Gear ratio 6
Inner pole-pairs 2
Outer pole-pairs 12
Number of pole pieces 14
Number of cage rotor bar 28
Axial length 24 mm
Outer diameter 130 mm
Air gap 1.5mm X 2
End ring length 2 mm
Core material 35A250
Bar material Aluminum
Pole piece material 35A250

Magnet material Sintered Nd-Fe-B
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Fig. 3 Experimental setup.
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Fig. 4 Measured torque waveform in case of restarting.
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Fig. 5 Measured restarting torque of prototyped

induction/synchronous magnetic gear.
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Fig. 6 Measured maximum torque and efficiency of
prototype induction / synchronous magnetic gear.
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synchronous magnetic gear.
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Outer diameter
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Pole-piece material
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Fig. 8 Measured restarting torque of improved

induction / synchronous magnetic gear.
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Fig. 9 Measured maximum torque and efficiency of

improved induction / synchronous magnetic gear.
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