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Full-pitch Winding Switched Reluctance Motor for Traction Motor
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Electric and hybrid vehicles are attractive choice due to its potential in reducing CO, emissions. Switched
Reluctance Motor (SRM) which do not have rare-earth magnets have been considered for use as a traction
motor in electric and hybrid vehicle applications. Particularly, Full-pitch winding SRMs are suitable since
it has a high torque constant. However, phase current increases at high speed region because they have
a high degree of mutual coupling between phases. In this paper, a novel control method to reduce mutual
coupling is proposed to improve the efficiency at high speed region.
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Fig. 3 Inductance of full pitch winding SRM
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Fig. 4 Full pitch winding SRM operation
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Table 1 Specifications (Full pitch winding SRM)

Item Target motor Review motor
Mator type IPMSM (Full pitch) Full pitch SRM
Pole structure Spole / 48slot l6pole / 24slot
Core volume [mm)] & 264150 & 264170
Motor volume [mm] & 264=L108 & 204=L108
Max. torque [Nm) 207 207
Max, speed [rpm] 14000 14000
Max. power [kW] 60 60
Inverter voltage [V] 650 650
Resistance [Q] (@80°C) 0.101 0.084
Number of turns [turns] 22 20
Core sheet [mm) 0.30 0.35

Fig.5 Review model
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Fig. ? Current waveform (Simulation)
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Fig. 8 Angle differential of mutual inductance
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Fig. 9 Inductance of full-pitch winding SRM
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Fig. 13 Prototype stator winding
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