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Development of Magnetically Modulated Motor Control System without Permanent
Magnets and Applications to Automotive Hybrid System
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A control algorithm of the magnetically modulated motor (MMM) was
investigated and its feasibility was ecperimentally checked in the study. Possibility of the motor
without parmanent magnets also was discussed.

A simple magnetic circuit of the basic MMM model was discussed and the voltage equation required
for the control was derived from the magnetic circuit. The vector control algorithm was derived by
defining gd reference frame based on the modulated magnetic flux instead of the conventional dq
reference frame. The current vector control was conducted, using a prototype. Experimental tests
were conducted in the 3 driving modes that simulate a HEV system operation. The input electric
power from the inverter and the input mechanical power to the rotor can be delivered in an
appropriate ratio and the mechanical output from the modulator was confirmed.
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Number of stator pole pairs P; 4

Number of rotor pole pairs P, 8

Number of modulator cores P,,,¢ 12
Stator outer diameter 120 mm

Rotor diameter 61.2 mm

Axial length of core 49.5 mm

Air gap length 0.7 mm
Winding connection 4 series-2 parallel

Maximum current 150 A

Armature winding resistance R 33.3mQ
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