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Research on the Radial Force of Single-Phase Switched Reluctance Motor

Zhang Hui> Qu Suichun, Wang Xu, Qiu Aibing
('School of Electrical and Information Engineering> Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract : In view of problems of switched reluctance motor s special doubly salient structure and nonlinear mag-
netic saturation resulting in large electromagnetic noise, designed a new structural single-phase switched reluctance motor
to compute the radial force which causing electromagnetic noise, and analyzed the radial force generation principle and
distribution. Applied finite element simulation software Ansoft to simulate its static and dynamic magnetic field, and from
structural parameters optimized the radial force on stator, thereby reducing electromagnetic noise and torque ripple of
single-phase switched reluctance motor.
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Fig. 1 The structtural diagram of single-phase

switched reluctance motor
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Fig. 2 The characteristic curve of single-phase

switched reluctance motor
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Table 1 The main structural parameters of

(3)
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single-phase switched reluctance motor
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Fig.4 Radial flux density curve
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Fig. 5 Tangential flux density curve
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Fig. 6 Stator pole radial force curve of SSRM
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Fig. 7 Radial force curve for current and angle

Bl g R RS0 S R KR, HAH SR HIHLE
o 5HOKEN R, mEIPTA, FE SO
KEERBE I, AR TR RS, (RAR 1) 7 48 Ak A
(ELRIAT R 2 12 I R, AR 1) g BB R Bt 0 K B 38 K
/N, (HAGEA SR . I ] ) 75 10 AT LR
FRR R BB, (Ha K0 B 2 i ™ &
{1420 6 Jk 20 DA R Rk ) o i (T, AR B 4

BEIE, GHEUE.

50
401
301
&

201
101

\ \

0 06 1.2 1.8 24 3.0 3.6 42 48 54
time/ms
35mm; ———-- 40 mm;

—— 45 mm; —— 50mm
B FmAXTFHROKEREFE
Fig. 8 Radial force waveform for core length
&l 9 o HETEGE AN, BAAH SR RAILE T2
fel )15 TR M R L. mE e AL, fE—
TEFEHEN, B SR FHLAR ) I BEE E TR
AN 8 T 43° IR A RORME,
RF BN T I EAR 1] T8RN . 2 E TR T
45° JE ARSI, A1 JB e, (ARG
HE TN T 43° JRREEU/N, AR A /MY
e, HId /N IIE S R B R A0/, SR
PUEEA S, I HSEdshbkahid k. a5 E, H
HH SR AL MLIYE TR IR AL AL BUE Y 43°~45° ¢

30

25¢-

20f
Zqsl
LL_IS

10

5,

0 06 12 18 24 30 36 42 48 54

time/ms

— 43 ---41%
B9 ZmNXRTFEFHRIME R
Fig. 9 Radial force waveform for stator pole arc
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