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Technology of Permeability Modulation Utilizing 3D Magnetic Path
and Application to Variable Magnetic Flux PM Motor
Kiyohiro lwama*, Toshihiko Noguchi, Masahiro Aoyama, (Shizuoka University)

A variable magnetic flux PM motor utilizing permeability modulation is proposed in this paper. The proposed motor has a
magnetic path made of a soft magnetic material between the rotor magnetic poles, and a coil for permeability modulation. The
proposed motor can control the amount of a magnetic flux which interlinks to the stator coil by modulating the permeability of
the magnetic path. This paper demonstrates computer simulation results of applications of the proposed strategy to a variable
magnetic flux motor and active reduction of torque ripples of a motor.
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Fig. 1. Permeability modulation principle.
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Fig. 2. Basic principle of proposed motor.
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Fig. 3. Principle motor model.
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Fig. 4. Magnetic field distribution caused
by permeability modulation coil.
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Fig. 6. FFT analysis results of back e.m.f. and torque
of principle motor model.
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Fig. 7. Current phase-torque characteristics.
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Fig. 8. Circuit configuration of proposed motor drive.
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Fig. 9. Cross section of principle and split rotor models.
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Fig. 14. PM motor model for torque ripple reduction.
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