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A switched reluctance motor (SRM) has a simple and robust structure since it consists of only stator cores, rotor
cores and windings wounded around the stator poles. In previous papers, axial-flux-type switched reluctance motors
(AFSRMs) were prototyped and installed into the rear wheels of a compact electric vehicle (EV). Driving tests were
conducted with success. However, there was a difference between the losses calculated by electromagnetic field
analysis and those measured from the prototype AFSRM. In this paper, the causes of the difference are investigated

in experiments.
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Fig. 1 Compact EV with in-wheel AFSRMs.
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Fig. 2 AFSRM with single-stator and single-rotor.
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Fig. 3 Asymmetric half bridge converter (one-phase).
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Fig. 4 Schematic diagram of inductance, exciting voltage and

current waveforms.
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Fig. 6 Full structure of prototype AFSRM.

40 Transaction of the Magnetics Society of Japan (Special Issues) Vol.6, No.1, 2022



—e— Calc.
© Meas.

Motor efficiency (%)
S
()
o
()
(0]
o}

0 20 40 60 80 100 120
Motor torque (N-m)
Fig. 7 Measured and calculated efficiencies of AFSRM.
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Fig. 9 Ideal voltage and current waveforms of AFSRM.
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Fig. 10 Equivalent circuits of AFSRM.

Transaction of the Magnetics Society of Japan (Special Issues) Vol.6, No.1, 2022 41



V., i 4 a)GateOn GateOff . -
e ~,
> ’
< PO ! Y
< i . i
i I iror R !
Lo w

Lot M ! —‘WV\— i
! 1
: < |
................. I Vph HE -y L}
[ T [ I < 1
liron t : Liron iw :
1
| i
7 || Definition of currents !
Voltage pulse . /

H ~, o

Fig. 11 Voltage and current waveforms of AFSRM considering

iron losses.
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Fig. 12 Equivalent circuit assumed in LCR meter.
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Fig. 13 Time constant 7 of Eq. (4).
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