3-42

AR 29 SERACE QPRI IR 2

RIS R AU AR R 2 fi 2 T2 A ZE 858 3D Fithsh PM & — & O BEEh Rt

FIERY (AXF), B0 2 (FHKRT)

Driving Performance of Flux Intensifying PM Motor with Variable Leakage Magnetic Flux Technique
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Toshihiko Noguchi (Shizuoka University)

This paper describes a flux intensifying PM motor with variable leakage magnetic flux technique. The unique point of this

proposed motor is able to adjust the magnetic flux linkage into the armature windings in proportion to armature magnetomotive

force and/or armature current phase, passively. The magnetic circuit topology of flux intensifying PM motor and the passive

variable magnetic flux function with variable leakage magnetic flux is conducted by FE-analysis. Then, the driving

performance are analytically revealed by comparing with a reverse salient pole type (flux weakening) PM motor.
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(a) Cross section diagram.

(b) Air-gap magnetic flux waveforms.

Fig. 1. Proposed motor and air-gap magnetic flux waveforms.
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(a) Under no-load.
Fig. 2.
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(b) Cogging torque waveform.
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(a) Cross section diagram. (b) Magnetic flux lines.
Fig. 3. Benchmark (reverse salient pole type).
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Fig. 4. Air-gap magnetic flux density waveforms.
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(b) Under flux weakening mode (0 deg < < +90 deg).

Fig. 5.

current vector.

Difference of magnetic flux paths with respect to armature
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Fig. 6. dg-axis voltage ellipse for 1000 r/min.
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Fig. 7. Magnetic flux vectors under MTPA of benchmark.
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(b) Benchmark motor.

Fig. 8. Current phase-vs.-torque characteristics.
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Fig. 9. Simplified rotor model.

(b) 12000 r/min.

Fig. 10. Analysis of centrifugal force of proposed motor.
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