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Abstract: The single-phase switched reluctance motor(SRM) generates the positive torque in the
restricted section. So, it can not started by itself and the torque ripple is heavier than poly-phase. For
self-starting and fixing rotating direction, the rotor should be placed at the rising inductance slope when
stationary. The parking permanent magnet locates the rotor in the fixed position, which can be started by
it-self. It is very simple and cost effective but has some drawbacks. It affects the rotor during the
operation, so the characteristics of motor, such as a torque, speed, and ripple are changed to go bad. This
paper presents the detent torque of parking magnet starting device through the finite element analysis
and experiments. The finite element analysis is performed at incremental rotor positions over one detent
torque cycle for any one pole. The prototype, fabricated in the previous research, is used for the
experiments. The inductance, instant torque, and detent torque are calculated using the terminal voltage
and phase current. Finally, the finite element analysis result and the experiment result are compared for
analysis and validity.
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(a) Rotor (b) Stator

Fig. 1. Fabricated prototype. (a) rotor and (b) stator.
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Fig. 2. Ideal inductance variation of starting device.
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Fig. 3. The parking magnet starting device of the
prototype.
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Fig. 6. Experiment apparatus for measurement of
magnetization curve.
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Fig. 4. Analysis model.
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3. d3 ¥ 1@ Fig. 7. Experiment apparatus for measurement of flux
linkage at the unaligned position.

3.1 XF Mo FF

A7) Agad S48 A 4F BAx= 29 6 AF AF7IE AAVIE 180 pmeE FHAG, 9
3 o] AZ7], 2tje] AR AY FFFA, AR AF 9 TAHE dAAG v o FAF & SRR 2
71, 28ln AF Fug FAHHS Ak AF7I DC A A% RS Az AF{ol ¢ = ¥ssiAT o
6 A A7IE oA AP FAe o AXNE  AFAAME o] FASL A} AU



M7 AR B3 =FA, #23H A5E pp. 408-412, 20104 5¥: AEZ F 411

eLT
-F-1%
E L¥-13
@
j?ﬂﬂl
é [-3-3 1
en2
Time [5)
LE2) T T T L] L]
L¥-1-3 LY F3 co4 coe GRs LR}
wlé mi2
(a) Flux linkage waveform
¢.010 o
G000
o008 -
E 9.00T
E o008
k7l
"E ©.005
©.004
G003 4
1 Time [s]
G002

T T T T i
[-5-23 LE-H o.04 ¢.06 .03 G0

wl6 wl2
(b) Inductance waveform

Fig. 8. Flux linkage waveform and inductance waveform.
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(a) Experiment apparatus for measurement of
exciting current
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Fig. 9. Experiment apparatus for measurement of
exciting current without parking magnet and with
parking magnet.
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Fig. 10. Instant torque and detent torque of parking
magnet.
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