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Influence of Current Phase Angle on Stall Torque of Magnetic-geared Motor
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This paper deals with an influence of current phase angle on a stall torque of magnetic-geared motor. First, a
relationship between the current phase angle and the stall torque of the magnetic-geared motor is indicated in
experiment. Next, the experimental results are deeply investigated by comparing an SPM-type magnetic-geared
motor with an IPM-type one by using three-dimensional finite element method (3D-FEM). As a result, in the case of
the IPM-type, it is clear that the modulated magnetic flux of the inner rotor magnet includes the armature flux.

Furthermore, the influence of the modulated magnet flux from the outer rotor magnets is also investigated.
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Fig.1 Basic configuration of a magnetic-geared motor.
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Diameter 140 mm
|Axial length 36 mm
[Number of turns/pole 59 turns/pole
'Winding diameter 0.7 mm 1.2 mm
'Winding space factor {37.0% 46.1%
Inner rotor 4
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Pole pieces 27
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Gear ratio 5.75
Gap length 1.0 mm X 3
Material of magnet Sintered Nd-Fe-B
Material of iron core  35H300 10JNEX900

Fig. 3 Configuration of two magnetic-geared motors and
specifications (left : SPM-type, right: IPM-type) .
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Fig. 4 Current phase angle versus stall torque.

Transaction of the Magnetics Society of Japan (Special Issues) Vol.4, No.1, 2020 87



1.5
............. -60deg
3 Lr--- Odeg
g 05 F Gear
‘Z - === 60deg
S o}
<=
g
= -0.5
=
T -l
-4
1.5
0 30 60 90
Mechanical angle (deg.)

Fig. 5 Radial flux density distribution of the SPM-type in air
gap between the pole-pieces and the outer rotor.
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Fig. 6 Comparison of the 23rd harmonic content of flux density
distribution shown in Fig. 5.
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Fig. 7 Radial flux density distribution of IPM-type in air gap

between the pole-pieces and the outer rotor.
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Fig. 8 Comparison of the 23rd harmonic content of flux density
distribution shown in Fig. 7.

Fig. 9 Calculated flux
of SPM-type (left) and IPM-type (right).
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distribution shown in Fig. 10.
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Fig. 12 Radial flux density distribution of the IPM model in air
gap between the stator and the inner rotor.
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