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ABSTRACT

This paper presents a design and characteristics
analysis of an SRM drive for EPS application. A
rack mounted EPS system is considered in this
paper. In the unrestricted design conditions, motor
parameters are determined for sufficient torque and
speed with some restrictions. For the smooth torque
generation and simple circuit of power system, 12/8
motor drive is considered. With FEM and magnetic
circuit analysis, redesigned motor is simulated to
meet the requirement of specifications. Effectiveness
of the suggested SRM drive for EPS application is
verified by redesigned motor drive tests.
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Fig. 2 Redesigned SRM

AEAE AE7NANA 27 Hed 271 E7%
Z1n, AEAE AE5719 Zeole blmm], 3L
29[mm] Eolwtem, UmA I3 AdF H FF
< %7 AF718 FdsA AAHAAS.
23 AlE80o[M vl

E: - 5 ;:::,:

R sttt S 7

Sl A N« |

e S R UNDSURE -

“ " “RotorPole ldeg)

(b)12/8, 400[rpn]( Bs=32)

£ f s %
I#3] fsusaggy
Torque [N.n)

rrvrezsiess

Torque (N.m}
v E g

(c) 8/6,800[rpm]( Bs=20) (d)8/6, 400Lrpm1( B

=20)
—a Terqus " ————‘w:
. S, e = ey
‘‘‘‘‘‘ -\.‘*\\_;_\1__ — b

Torgtie [N.m]
;/)
lo4) Admopors
Torque |N.m|
[i
— e
%) Sxumpy

Rotor Pale fdop.] Rotor Pole [deg.|

(e) 12/8,800[rpm]( Bs=20) (£)12/8, 400Lrpml( B
=20)
a2zl 3, MAAE ®ME7]|e AlEgo|M A2

Fig 3. Analyzed performance at redesigned SRM
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Fig 4. Ripple comparison of Current (upper) and
Torque(lower)
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Table 1. Performances of redesigned SRM
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400 7.2 7.786 | 53.4 | 107.4 | 33.77 |56.46 | 14.29

800 38 | 4302 | 72.7|79.45]23.77 | 37.0 | 9.368

2. HMS79 MsH2
Table 2. Performances comparison of SRM
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400[rpm]}| - 31.95 57.4
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Fig 5. Speed-torque-efficiency characteristics
of redesigned SRM
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Fig 6. Speed-torque comparison of SRMs
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Fig 7. Speed-efficiency comparison of SRMs
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Fig. 8 EPS system

39 6 2 VIEAES ALAE AErY &=
-E3d FAE v Aotk E 1A AA HA
d 87 E3C wEserd B £ I3, /1&g A
7l HSME EAVE Hold RS B £ ok

I8 7 & 7ERFS ALAE dEVY &=
-E& FAE vug Aol EPSY AA BT
Z+Ql 400[rpm]ol A 800[rpm] Atele] FZhejA =

£0] 20%°18 Eold AL & F Utk
3.8 B

SRM< HT ¥tes Azxpe] ¢y vlezy
2 7]go] HAF we ARNITE FHoeE MY
Al 24 2 $899E sl 7tz e AF
Zloltt. & AT &= EPSE SRME 7]&9 Al 9
TS FA ¢33 SRMoze UAE YA A
AA X ol AF7IE A - AR
g A5 EFoz AMA gt w3t

YL il of

AlgdoldozRE ALAR AF7I7E 71E€9
719} W3 A& 20%BE FokX AL &
Aot B, dA 4¥& FAAMAE 2 §BA
et 28y AE71e AFst ANGF
g HdE7l FAE AA HEol Agze] H

)

[
=
[=)

3 M mo -y

;Liu!;&om

oF Ao AL AL AE7 AR L 24
B Ael71E AH8E AjAPL B EPSEoR
A%e SRMe E4EE AZ LRI

o] @3 BB2l Project Aol <&t} S35
AL

el

2Fd

[1] Badawy, Jeff Zuraski, Farhad Bolourchi and Ashok
Chandy, "Modeling and Analysis of an Electric
Power Steering System” Steering and Suspension
Technology Symposium, 1999

[2} Aly A. Badawy, Farhad Boloruchi, Steven K. Gaut,
"E~Steer TM Redefines Steering Technology ”,
Automotive Engineering, Automotive Systems
Review of Technical Achievements, pp. 15-18,
SAE International Magazine, September, 1997.

[3] +dS, 2=9A= F"E®E2 AFr], 24049,
2001.

41 283, FA44, =L, AdR$, “Drive
Characteristics of SRM for EPS” ¥R g3 2
Ag<d3], pp. 190-192, 2003.

_60._



