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Proposal of Wound-Field Synchronous Motor Self-Excited by Inductive Coupling with Second-Space Harmonic and

Resonant Inductive Coupling with Carrier Harmonic

Masahiro Aoyama™, Toshihiko Noguchi (Shizuoka University)

This paper proposes a self-excitation technique with carrier harmonic that occur inevitably in the motor driven by an inverter

and with second-order space harmonic structurally unavoidably generated by a concentrated winding stator. It features as a

brushless power supply to the rotor winding by resonant inductive coupling and inductive coupling respectively. The explanation

of the proposed principle and the fundamental drive characteristics with respect to carrier harmonic are reported.
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(a) Cross section diagram. (b) Prototype structure.

Fig.1. Proposed motor.
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Table 1. Specifications of prototype.

Stator outer diameter (mm) 125

Stack length (mm) 80

Pole pairs 2

Number of stator slots 6
Armature winding resistance (Q/coil) 2.0
Induction-coil resistance (Q/coil) 1.4
Field-coil resistance (Q/coil) 1.4
Inductive-resonance coil resistance (€2/coil) 0.4
Number of Induction-coil turn 110
Number of Field-coil turn 110
Number of Inductive-resonance-coil turn 20
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Fig. 2. Rotor winding connection circuit.
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Fig. 5. Torque characteristics with respect to rotation speed under
389 AT.
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Fig. 7. Rotor field current under 389 AT at 400 r/min.
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frequency 2 kHz under 389 AT and 400 r/min.
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