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Development of Low Noise SAM Drive for EV Application

Hyun-8oo Song. Sung-Jun Park®, Jin-Woo Ahn
Kyungsung Univ.. *Tongmyung College

Abstract - The switched reluctance
motor(SRM) drive system provides a good
adjustable speed and torque characteristics.
SRM has the possibility of maintaining full
power over a wide speed range. So, many
attempts are being done from home appliances
to industrial machinery and tools. Especially, a
traction drive of an SRM is one of a good
application for it’s DC-series characteristic.

However, because of the switching
mechanism, it has some disadvantage of noise
and vibration. It is difficuit to adopt to an
appliance demanding silency. A noise
simulation of 6/4 and 12/8 SRM was done in
order to compare each other, and the design
was done carefully.
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Fig. 1. SRM drive system
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Fig.2 Radiational vibration at switching on-off
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Fig.3 Inductance profile and torque of each phase
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Table 1. The specifications of prototype SRM
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Fig. 4 Torque profile of prototype SRM

EdEo] H22 HES HAGH2U, AEH)A
A & F gl%ol 6/4 SRMe] 12/8 SRMd H|
A 2 Eol v & AL & 5 Sl

Global sound pressure

1
time {ms]

(a)

Global sound pressure

time {ms)

(b)
a8 5 AFAE79 &< (a) 6/4, (b) 12/8 SRM
Fig.5 Global sound pressure (a) 6/4. (b) 12/8 SRM
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Fig.6 Sound pressure and FFT (a) 6/4, (b) 12/8 SRM
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Fig.8 Measured noise data of 6/4 and 12/8 SRM

a8 7S AEHeld ARE AFsr) & A4 A
Ztg AEolth. AP Ul e AEFHA 255
B4o] ohymz Agel AUZ gHode F BE7NY
A 2378 23E $ Ao, 6/49 12/8
SRM ¥ HE7E Algadn, F 3187 25 &2 A
Ho e 28L& 22 A,
a¥ 82 F AEVY £55F Aol 2 ZoA

3

¥ %ol 12/8 SRMe| 6/4 SRMd| Hlate L& 4o
gon ol AEHoA A AT

5. 2 £

£ =%dAe SRMe &89 dJ& EMsa, a2 W
hg AdlEigch B8, E93 Bl 94 288 22
SRMe F4& AFdr] HA#A, PC-SRD% PC
SRDaSE %34 A& d& AT, Al gelold
< 947 I FFTA#E 384 £288 J¥== 2o
4. 98 4%4= 6/4 SRMo] 12/8 SRM¥EY &
£2&E e A ¢ F AUH. °1E B 6/4%
12/8 SRMS] 4diA £&% &8 & A HAH. E
@ AlEold AAE AFEAY] st dA HAEIY &
& ZHste] 1 AE FAFHY. FFE AFAFIE
A7 g A AAste] 1ETE F7HE Aol

o] A FAE £27]2H F(R0L-2001-0000030-0) &}
Aol oA FPEUS

#Eagd

(1) ¢t1$ 9 1, “=9= g A5/ 7534 &4
28", AAA 4, ppl86-205, 1998

(2) Derrick E. Cameron, Jeffrey H.Lang and stephen
D.Umans : “The Origin and Reduction of Acoustic
Noise in Doubly Salient Variable-Reluctance Motors,”
IEEE Trans, on IA, Vol.28, No.6, pp.1250-1255, 1992.

(3] C.Pollock, C.Y.Wu, "Acoustic Noise Cancellation
Techniques for Switched Reluctance Drives”,
IEEE IAS. Annual Meeting, Vol.1, pp.448-455,
19895

(4) C.Pollock, C.Y.Wu, "Analysis Noise Reduction of
Acoustic Noise in the Switched Reluctance Drive”,
IEEE Trans. on IA, Vol.31, No.l, pp.S1-98,
1995.

{5} Chi-Yao Wu, Charles Pollock
Reduction of Vibration and Acoustic Noise in the
Switched Reluctance Drive,” IEEE Trans. on IA,
Vol.31, No.1, pp.91-98, 1995

{6} R.S.colby, F.M.Mottier, T.J.E.Miller, “Vibration Modes
and Acoustic Noise in a FourPhase Switched
Reluctance Motor”, IEEE trans. on IA, Vol.32, No.6,
pp.1357-1364, 1996

(7) B.C.Mecrow, "New Winding Configurations for Doubly
Salient Reluctance Machines”, IEEE trans. on IA,
Vol.32, No.6, pp.1348-1356, 1996

(8] C.Hao, L.Diji, "Symmetry of Switched Reluctance
motor Drive”, Proc. of International Power Electronics
and Motion Control Conf., Vol.2, pp.606-610, 1996

“Analysis and

- 755 —



