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Switching Angle Selection for Maximum Torque in Toroidal SRM

Hyun-Rok Cha’, Hyun-Dug Kim', Kwang-Heon Kim®, Young-Chol Lim’,
You-Young Choi™, Kang-Shik Choi™, Heong-Ki Chon""

"Chonnam National University, “Samsung Kwang—ju Electric Co.

Abstract

This paper analysis magnetic circuit of toroida
SRM and simulate optimal switching angle. In this
toroidal SRM, two of three phase are energized at
an arbitrary instance while it is with only one
phase in case of typical SRM.
advantages in the size of machine and power
efficiency. Not only typically Known topologies o
switched reluctance motors such as asymmetric
converter but full bridge converter are safe to
employ
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Fig. 1 Configuration of toroidal SRM
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Fig. 2 Converter topology and magnetic circuits;
(a) Gating sequence of the 3 phase toroidal
switched reluctance motor (b) flux map at
0 rotor position (c) flux map at tl1 rotor
position (d) flux map at t2 rotor position.
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(a) Asymmetric half bridge inverter

(b) Full bridge inverter

Fig. 3 Inverter circuit
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Table 1. Switching table for three phase inverter
23 T T T T T T
] 2 5 6
-?-Zl‘ 1 3 4
0~ #| on off off off off on
f, ~ | off off off on on off
ty ~ t3| off on on off off off
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Fig. 4 Equivalent circuit
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Fig. b Torque waveform
- 137 -



v}
200

200
100

Joo} -

0 45 80 125 180
fdem

Fig. 6 Votage and current waveform
( Turn on 0° , Turn off 45° )
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Fig. 7 Current advanced turn on angle
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Fig. 8 Maxjum torque switching angles
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