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A Characteristic Analysis of SRM for vehicle with Different
Phase Number

Kyeong-Ho Choi, Kyeong-Sik Kim, Myung-Churl Chin
Kyungbuk College

ABSTRACT

This paper presents the design results and
characteri- stic analysis of SRM. For vehicle power
supply for adaptable design of the SRM, variable
design parameters, such as stator and rotor
laminations, winding details, pole numbers, and pole
arcs, phases numbers are required. So, in this paper
the SRM design results and the comparison of
characteristics for vehicle power supply as phases
changed are described.
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Table 1 Primary specifications of SRM for vehicle

3E8% 200 [W]
Rkl 12 [V]
A5 AT 2450 [rpm)
I 6/4 8/6
Chn 3/4

T2 1 200[W1 3, 44 MSI| 2AY HA X$
Fig. 1 Outer dimension of 3, 4-phase motor of 200[W]
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Table 2 Comparison of 3 and 4 phase design parameters

g = 34 44
=9 855 21 28
=57 33, 221,
35 6/4 8/6
H27} -38 -265
Hexz -6 -4
e 0.377 0.506
29 210 210
&4 122.488 128.012
E& 632 % 63 %

3. SR MS7|9 SENEA

SR 25719 54 ML 984 SR B%719
42 19 29 2o] Tolg Hd 7Y &Y
E4% ¢+ 9t 4718928 FE} AR B

2 Hduxsg, JdYds, ELase BEAdh
SR AE71E ZAAe ARV SHAHOR o|FolX
T A% Aoz 1 7 8488 AAE
[k dHEA2E 3 /A FHARIE FHol dof
Ue AREH ZEA Adsded, nAdx A
Aol d=® ZHE FAT 2392 HAsA.
TZE AMLY Fx2 oldtsty JElgd 4
AAE AL dEoe] WAE A&t AR

839 nAFAR 83 HA7] AT dHAAN F
FEoE UFolA Adsido &, ZaA 4
ofs) S HuRE A9 ARG nHA F
o) AHgHoz Hudei,g 4 ALdsd A
A A&E FIFTh 28 2004 S T FAA
AE3 24, N AH9 "4, stk B
Zol, Bigt B, Z7 F3% YA A& 2
28 Uiz Qo 29 29 2ol A 3 A
A 837k FRe W, AFEY AEe ol
HAE 443 4} @ g + 9

A;=2N (Pw—Rg8)iy By Au=2N Rg 8 I B,,

A A
O stator pole ><

//[ i

rotor pole
e+ (1~ Ret/ ) NZ P
effective rotor yoke

Lte

08 2 X} 3|®AL A3 o MRt
Fig. 2 Flux-linKage when stator and rotor poles overlap
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Fig., 3 Inductance profile

- 983 -



H ( :
‘ : | Do
18 :
3 s : :
i 133 oy ; -
.§§ ’ '—~. \E -——~—~«4\\\v~
=== ————
c67 i N —— T H S et \§\\
= S\ ===
on y N | d _ R ¥
: "‘““"T_-.-\Ti\ ; e ey s:*;_:\:?:\:\
ST R T 8 L 0 W-toAT-7a3 -2 -108] 1333 X0 el 433
(a) 34 (b) 44
a2l 4 23 01y

Fig. 4 Torque waveforms
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Fig. 6 Flux-linkage waveform

4.8 B
A2 A7NASAL 9wt AP Ay AL
o] g% FEAN2HAEO] TFeA ALHAA 23
AHE B3|, AT AFo] dsiA 24P 2

S A F Qlojof Foz Aol ¢4 AT
FAE AHgstgolt @l ol F A& A
< ¥ 9 SRAFVIE AFE HLdg o &%
o]F & HFETAAZAM HFYT Aoz AGHo SR
AE718 AASRAT. 53 4A 82F F5 W
ol @& AFVI EAL FESA JHF HAEE A
2gg Agded =S FA4 AT

ik

L |

[11 T.JE Miler, Switched Reluctance Motor and
Their Control, Oxford University Press, 1993

[2] S.S. Murthy, Bhim singh, Virendra Kumar Sharma
"A Frequency Response Method to Estimate
Inductance Profile of Switched Reluctance Motor”,
IEEE, 1997

[31 HHMoghbelli, GUE.Adams and R.Ghoft, "
Prediction of the Instantaneous and steady state
torque of the Switched Reluctance” IEEE, IAS.
Val.l. 1988

[4] D,A, Torrey, "An experimentally verified variable
-reluctance machine model implemented in the
saber circuit simulator”, Electric Machines Power
Syst., vol. 24, No.2, pp.199-209, Mar. 1996

[5] Arthur. Radun, "Analytically Compution the Flux
Linked by a Switched Reluctance Motor Phase
When the Stator and Rotor Poles Overlap”. IEEE,
vol., 36, No. 4, pp.1996-2003, July. 2000

[6] Arthur Radun "Design Considerations for the
Switched Reluctance Motor”, IEEE, vol,, 31, No. 5,
September /October 1995

[71 G. E. Dawson, A.R. Eastham and J. Mizia "
Switched Reluctance Motor Torque Characteristics
. Finite Element Analysis and Test Results” IEEE
Transactions, Vol. 1A-23, No. 3, May/June 1987,
pp 532-537

- 984 -



