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Study on an Application of Torque feed-back control
to Self-Excited Wound-Field Synchronous Motor Utilizing Space Harmonics
Fumihiro Aoki*, Masaki Morikawa, Jongwon Heo, Keiichiro Kondo (Chiba University)

Masahiro Aoyama (Suzuki Motor Corporation)

Since the magnetic flux and the inductance of the self-excited winding field synchronous motor using the space

harmonics change considerably due to its excitation principle, the current vector command value for generating

the desired torque cannot be uniquely determined. Therefore, in this paper, we proposed the application of torque

feed-back control to generate the current vector command value online. We examined the theoretical design

method for torque control system and we verified the proposed method by a scale down experimental machine.
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Table. 1 Specifications of prototype motor
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Pole pairs B, =2
Number of slots 6
Maximum speed 2000[rpm]
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Induction-coil resistance r; = 1.1 [Q/coil]
Field-coil resistance 7y = 1.1 [Q/coil]

Maximum stator current 5[Apk]

Flux linkage[V/rad/s]

0 500 1000 1500 2000
Rotation speedf )ml

2 Y(wpig=0,ig=1Ly) [FERHREWO
Fig. 2. Identification results of '{’f(wr, ig=0,ig = m)
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Fig. 3. Torque feed-back control system
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