412 BHETHE Hk 38 H4% 19984 125

EE3

274 AAp2] el 2)3F SRME] A 5A ol B3k A+

XX, RBE, TBW/ F—F, BEX

A Study on the Drive Characteristics of SRM
by 2-Phase Excitation Method
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ABSTRACT

This paper suggests the drive characteristics of a Switched Reluctance Motor(SRM) by 2-phase excitation method.
This scheme excites 2 phases simultaneously, which is similar to 2-phase excitation method of a step motor. In this
scheme, the torque is produced by mutual inductances as well as self inductances. The abrupt change of a phase
excitation produces mechanical stresses and it results in vibration and noise. The acoustic noise is reduced remarkably
through the sequential phase excitation in the 2-phase excitation. Operational principle and characteristic comparison
to that of the conventional SRM show that this excitation scheme has some advantages including torque ripple and
noise reduction.
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Fig. 1 SRM drive system by 2 phase excitation method
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Fig. 2 Flux distribution according to rotor position
(a) a-ph(-), b-ph(+)} (b) c-ph{=), b-ph(+)
() eph(), a-ph(+) (d) b-ph(-), a-ph(+)
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Fig. 3 Flux distribution of SRM with 2-phase excitation (a-
ph{+), c-ph()}. (a) maximum flux-linkage position
{b) minimum flux-linkage position

bu

I8 3(a)= a%dF gl oz Aol Yuele Y
A a, AHAMo] Ye AT AEUES) 2SS B 5 Q)
o] YAoA Ho) Aselge A7} FA st 13 3(b)E
& AEJAGH 2 B G EA F ATl o) Ak

ru“f&lﬂ

3. 2 oAt ol offt S8z 2T

3.1 EQIEMDL &~

SRMS] Ee 3
~% Hrgets P
olu yEE Eo A
Zhe] o) 2ol 3] 2]

<
R AR 2122 el BeE
Fo 3R} 2o YR,
SNEEEERERRE R ERCE
(2)s} o] ERY 4 Stk 712

SATHE BEIGHLE ALAGE $8 ] o)
AP QS 20l stel] AR EQT7 BATAT B o
AP e 2t oA 2] owuz e
Al A okt JEelgdad s Bea
2 WA 5 9o

_lodl, VodL, 1 dl
- l —_+ b +—l(' A
2 de dg 2 ° de
M M /
+i, i ., Fi 0 M, +i -, ., (2)
do do dé

SRMelA 3738 & A 717) el gk et At
o] QI7keol ARV 324 et o] MFel o] LA
el Alal2s) Qi) gk dges ness
oo en 2zt Mg AT e, o33
;@]Z{Bﬁo] z8.5 j —7;5];(]*‘ QXJ__,T,] Z/thﬂ-ﬁl:__i HoE
oA Bk, oleid 2gAte) W9jef 3 Ago] SRMe
A AR 280 RS AT 3l Ake) 2w
S GRS FAE ik BELA AT Fupy] A

o L]

I

Vibration Ao M“ t
Ll

~+

J% 4 2, 234 2bEY, A U TS
Fig. 4 Voltage, flux and variation as switching
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Fig. 5 Flux variation and vibration by conventional
excitation method (a) before switch-off (b) after
switch-on
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Fig. 6 Flux variation and vibration by 2-phase excitation
method (a) before switch-off (b) after switch-on
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Fig. 8 Speed-torque characteristics by 2-phase excitation
method
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Conventional method 2 phase excitation method
(b) at a shaft torque of 10{kg.cm]
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Fig. 10 Comparison of current and acoustic noise
waveforms (3400(rpm) constant) (Upper trace :
acoustic noise(1V/div.), Lower trace
current(6.25A/div.))
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