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Development of Variable Flux SR Motor for EVs Based on the Principle of
Half-Speed Synchronous Reluctance Motor

Tsuda, Toshihiro
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In this study, a new variable flux SR motor (HS-SynRM) for EVs by applying

the principle of a half-speed synchronous reluctance motor was developed. A small-scale HS-SynRM was
designed and its principle and usefulness were theoretically clarified through finite element
analysis. Furthermore, in order to reduce torque ripple, several types of rotor structure were
dgsigneg and their torque characteristics was analyzed. As a result, the following findings were
obtained.

(1) A 12-slot, 4-pole HS-SynRM with concentrated windings was designed and demonstrated that it can
be easily accelerated to the rated speed by applying voltage without any speed sensor.(2) By
changing the pole slot combination of HS-SynRM, harmonics included in the torque waveform can be
slightly reduced.

(3% When the rotor salient poles are skewed, the average torque is significantly reduced. Therefore,
the effect of reducing torque ripple due to skew cannot be expected.
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