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Development of a Variable-Flux Permanent Magnet Motor for EVs Using Flux
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A new type of variable-flux permanent magnet motor, called the
flux-modulating hybrid field motor (FHM), has been developed. The FHM consists of two stators (the
armature and Ffield poles) and one rotor incorporating iron pieces. The field poles comprise
permanent magnets and electromagnets, and the magnetic flux of the electromagnets can be adjusted by

changing the field current. In this study, a 0.8 kW prototype machine was fabricated, and the
validity of the FHM"s principle was confirmed through experiments and 3-D finite element analysis
(3-D FEA). The influence of the relative position of the two stators on the machine constants was
also clarified by 3-D FEA. These findings are useful for future designs of FHMs and their control

systems.
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Fig. 1. Basic structure of the FHM.
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Fig. 2. Structure of the prototype machine. Fig. 3. Photographs of the prototype machine.
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Fig. 4. Speed control characteristics. Fig. 5. Efficiency characteristics.
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g. 6. Effect of relative angle on d-axis open-circuit Fig. 7. Effect of relative angle on d-axis inductance.
flux linkage.
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