| Copyright ©2023 by the Magnetics Society of Japan.
| This article is licensed under the Creative Commons Attribution International License (CC BY 4.0)
http://creativecommons.org/licenses/by/4.0/

T. Magn. Soc. Jpn. (Special Issues)., 8, 45-51 (2024)

INEVAAVERA—IL - TXI¥ILFry TH
SR €E—4 OREITABIEKICEE T S5

Drive Range Expansion of In-Wheel Axial-Flux SR Motor for Compact EV

<Paper>

VAR - PPEREN - Pk T

ALK K5 Lt eft, e s B a5 4 6-6-11 (T 980-8579)

Y. Nishigai, K. Nakazawa, and K. Nakamura'
Tohoku University, Graduate School of Engineering, 6-6-11 Aoba Aramaki Aoba-ku, Sendai, Miyagi 980-8579, Japan

In previous papers, axial-flux switched reluctance motors (AFSRMs) for compact electric vehicles (EVs) were
prototyped, and EV driving tests were successfully conducted. However, it was clear that the conventional control
method, called instantaneous phase torque distribution control IPTDC), has a narrow torque-speed range. This paper
presents an improved control method that can expand the torque-speed range, especially in high-speed regions.
Moreover, it proposes an average torque control method that can maintain a large torque for even higher speed regions.
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Fig.1 Compact EV with in-wheel AFSRMs.
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Fig. 2 Structure of prototype AFSRM.

Table 1 Specifications of prototype AFSRM.

Exciting voltage 72V
Gap length 0.3 mm
Winding turns/pole 99 turns
Winding space factor 62 %
Weight 14.4 kg
Weight including case 32.3 kg
Core material 35A300
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Fig. 3 Excitation modes of asymmetric half bridge converter.
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Fig. 4 Schematic diagram of inductance, exciting voltage,
and current waveforms.
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Fig. 5 Conceptual diagram of variable commutation period
control.
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Fig. 6 Static torque characteristics.
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Fig. 16 Measured speed - torque characteristics in case of
IPTDC and average torque control.
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