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Proposal of Pancake Axial-Air-Gap-Type Self-Excited Wound-Field Synchronous Motor
Utilizing Double-Sided Space Harmonics

Masahiro Aoyama***, Member, Toshihiko Noguchi*, Member

(2014 4F 12 A 4 H324T)

A pancake axial-air-gap-type synchronous motor is proposed, where the space harmonics power is effectively uti-

lized for the field magnetization instead of the permanent magnets. The pancake axial-air-gap structure, i.e., a single

stator with a double rotor configuration, greatly improves the mutual inductance, which is indispensable for the utiliza-

tion of the space harmonics power for self-excitation. The advantages of the proposed motor are clarified in terms of

the torque density with FEM based simulation results.
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Fig.1. Main magnetic path and leakage magnetic path.
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Fig.2. Mechanical configuration of proposed motor.
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Fig.3. Rotor winding connection using full-bridge rectifier.
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Fig.4. Torque waveforms for 1000 r/min under MTPA control.

Magnetic flux density

Contour plot  Vector plot
@FD oy @FDggir

09 08

08 07

07 06

06 05
05 04
04 04
03 03
02 02
o1 o1
00 00

Fig.5. Third time harmonic vector and magnetic flux density.
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