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Design and Driving Characteristic of SRM for Traction Drive
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ABSTRACT

In this paper, the design and performance analysis of switched reluctance motor(SRM) according to the
design parameters are researched for a traction drive. The parameters which are sensitive to the performance
are examined and selected to have good performances. For the high performance of traction drive, some
effective guide lines to have a good performance motor are suggested. The prototype machine is constructed to
compare with the simulated and tested for the comparison of design results.
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Table 1 Specifications of prototype EV
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er | BAAR 50 - 60[A]

H LT V]

o ISR 5000[rpm),  53.7[km/h]

g | AUEE 70000rpm], _ 75.2[km/h]
- ST 15[sec] °f 40lkm/h] =&
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Table 2 Specification of SRM for LSEV
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Fig. 1 Motor notations for design

LSEVE SRM9| AAE &l AAE A2l
A Zy AA meinelE Walsle] zZt A vhebv) e
=22 A5E Uehlle £XE AASGH AEdHelA
Al 21 AF71Y AR 3G ¥ 12 A

g A2A seteg e 713E debdd.

231 3520l we M5
JEAMAY LR 7haglo] £EHAE AA
M= A (De]A AAE 2L Estojob i)



380 ENETEE HmNEE FLIE F45E 20065 87

He B3 BATHE A7 Fed 1A% FE24S
93 2 A% 2RI Faeld] o] FobA
o} Ao gash Aok

ﬂr Zﬂs (1)

FARA Az EARAE A E A @)%
e 2AE wBEop vk A GAA Gl A AR}

A nAAe AR FHEE FEo] givhd AlE
(self start)e] &7} stA €k

Min(B, B)z ¢ )
AANE 21& vRo R AEHo|AS stgon A
EHold AxE F3Z o) 2EZAZY] HlEE it

she] obale] 28 23 Po] 334 BAHo Y

o] A= A (1)o] 12/8F, AN Haehd A4

HolZET. A wAAe FErte] ZHE
L=l

k)

fol rlf am Eﬁ =2 o
S
W o

N
:;_l‘

¥o o > i orfd N L e JU o) o
i

S
o
X
o
k1

(a) torque(6/4)

1=}

.
L
R - -

=3

133
147

113 a3
Bs/el%]

(c) efficiency(6/4)

(d) efficiency(12/8)

ag 2 3357t sl ME M
Fig. 2 Performance according to stator and rotor
pole arc



A9 7%§ SRMel HA 3 FEEA

381

A 598 28¢ @7 9AE 944 439 37]
7b WstedA e okdn aeBER Ayt 2 w3
A R H A AM A 235 WAL
B TAAEY FSEo|x vlHA g WalslA il
Torgue [Nm] Efficiency [%]
7.0
4 90
6.5 ’ : g 18
6o | 4 87
: 1 86
55 F : 18
| 84
5.0 bl R 83

23 28 32 37 42 47 52 5 61 e6ys/Llsi%]

(a) 6/4 pole

Torque[Nm] Al =7 Efficiency [%
70

90
189
88
87
86
185
84

* 83
23 28 32 37 42 47 52 56ys/Ls[%]

65

60

£

55 |

50

(b) 12/8 pole

2 3 XA IFA mE Ms
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Fig. 4 Performances according to rotor yoke
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Table 3 Design parameters of the prototype SRM
6/4 12/8 6/4 12/8
ks At 6 12 FAAFS 4 8
AR E 34° 14° A= 3 36° 16°
ke P _
o7 138[mm] | 138[mm] || 8] 4217} 76[mm] | 7(6mm]
(]
a7 2 3] 4 A} A 2
AR o) | 160 |72 ] | 1100
= 0.25Imm] { 0.25[mm] || A1z e] | 100[mm] | 100[mm)]
BZAAT| 20tumn 1turn | =X=AA }1.914lmm)|1.726[mm]
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Table 4 Simulation results of prototype motor

. SRD Simulation | Flux2D Simulation
o 6/4 12/8 6/4 12/8
23[Kw] 355 354 385 373
F&[%] 8.16 80.25 86.76 82.34
E=[Nm] 5.66 551 6.11 592
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Fig. 5 Inverter and controller for SRM
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