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Investigation on rotor pole numbers of Wound Field Flux Switching Motors (WFFSMs) with segmental rotors
in existing papers has been restricted to a comparison of torque-current characteristics. This paper investigates
the number of rotor poles necessary to achieve a high power density in WFFSMs with segmental rotors. Pole numbers
were varied from 5 to 8. The performances of motors with different pole numbers were compared by finite element
analysis (FEA). Odd numbers of rotor poles not only effectively eliminated the even harmonics of back-EMF but also
expanded the speed range of WFFSMs with a segmental rotor drive. It is also revealed that the 5-rotor pole is suitable

for higher power.
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Fig. 1 Structure of WFFSM with segmental rotors.
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Fig. 2 Operating principle of WFFSM with segmental
rotors.
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Fig. 3 Structure of analysis model.
Table 1 Analysis constraints.
Outer diameter of stator 118 mm
Iron stack length 40 mm
Airgap length 0.3 mm
Number of turns/pole 202 turns
Iron core material 35H230
DC side voltage 100V
Max. current RMS 2.83A
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Fig.4 Back-EMF waveforms at 400 rpm.
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Fig.5 Magnetic flux linkages.
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Fig.6 Difference in electric angle between two flux linkages.
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Fig. 7 Direction of the flux flowing into armature pole.
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Fig. 8 Current density vs. torque.
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