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A study on Reduction of Cogging Torque for BLDC Motor
Using Response Surtace Methodology Optimization

& Jk ¥, TR W, 8t kB T
(Young-kyoun Kim - Lee-Geun Ho - Jung-Pyo Hong)

Abstract — This paper presents an optimization procedure by using Response Surface Methodology(RSM) to determine
design parameters for reducing cogging torque. RSM is achieved through using the experimental design method in
combination with Finite Element Method and adapted to make analytical model for a complex problem considering a lot
of interaction of these parameters. Sequential Quadratic Problem (SQP) method is used to solve the relsulting of
constrained nonlinear optimization problem.
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Table 4.1 Result of the numerical optimization

X1 X2 X3 Xy =7 EA X EA
[ 1 [ 1< IN-ml [N-m]
473 515 11 4 0.0018 2.44

anb.o Sur3800 ayy fo anpva yvod-oi-yva g

T x, =473 (deg) -
Cx,=5.15(deg)

[w-N]

10
xy: Skew (deg))

a9 4.1 2 E 3 peak-to-peak#toll e vhe ®H
Fig. 4.1 The response surface for the peak-to-peak value of

the cogging torque

BISEHUYES 0[S BLDCHSI(o| ZUET Mo 23 ofF

Trans. KIEE. Vol. 51B, No. 2, FEB. 2002

il

t 0 7 @

[11 Y. K. Kim, Y. S. Jo, J. P. Hong, J. Lee, "Approach to the
shape optimization of racetrack type high temperature

superconducting magnet using response surface
methodology,” Cryogenics, vol. 41/1, pp.39-47, 2001.

[2]1 R. Rong, D. A. Lowther, "Applying response surface

design and optimization of
electromagnetic devices, IFEE Trans. Magn., vol. 33,
No. 2, pp. 1916-1919, Mar. 1999.

[3] Gillon & 1w,
Magnet Motor Using the Experimental Design Method”,
IEEE Trans. on Magn, Vol.35, No.3, pp.1278-1281, May
1999.

[41 S. X. Chen, T. S. Low, B. Bruhl, The robust design
approach for reducing Cogging Torque in Permanent
Magnet Motors, /EEE Trans. Magn., vol. 34, No. 4, pp.
2135-2137, Jul. 1998,

[5]1 R. H. Myers, Response Surface Methodology, John Wiley
& Sons, 1995.

[6] M. Alauddin et al, Prediction of tool life in end milling
by response surface methodology, Journal of Materials
Processing Technology, 71, pp456-465,1997.

[71 F. Gillon, P. Brochet, Screening and response surface
method Applied to the
electromagnetic devices, [EEE Trans. Magn., vol. 36, No.
4, pp. 1163-1167, Jul. 2000.

[8] ). S. Arora, Introduction to Optimum Design, McGraw
Hill, 1989.

[9]1 A. D. Belegundu, Optimization concepts and applications

methodology in

“Shape Optimization of a Permanent

numerical optimization of

in engineering, Prentice Hall, 1999,

anb.o1 Butuunt ayy fo anjpa sanoaffy
B
L

P xy =1 (deg)
- X, =4 (deg) ..
as 4

5
openwidth (deg)

[w-N]

5 : .

5 o -
N(,,c[] (de 6 TR
&) X Slot

3% 42 2HEF A S50 O 8t 59
Fig. 4.2 The response surface for the
running torque

effective value of the

59



BRNBEHANE 51BE 258 20024 27

49 e kB

19719 79 1494, 19983 F9d A
7133 £, 2000 H7iA A A
EAEH AN, EA & A3y 27
& v A

Tel: 055-262-5966

E-mail: ensigma@bhitel.net

of 2 &(F & %)

19694 4€ 1144, 19923 Fdl A
718 &9, 1999 F dELEY
(M AP, 19943 ~20023 2¥ LG-OTIS
AT, @A Fdd o AV
o3} AL

Tel: 055-262-5966

E-mail: 1gh700@korea.com

EHEGGEIESWN

19599 49 17944, 19834 g F o
AZ1Fst7 £4. 19859 5 gy A7)
Fata EA(HAD. 19859 ~1990d LGH
(&) TdATE2 FI49+Y 19903 ~
1992@ AAAAZN(F) FdATA HY4
9. 199549 5 odd #rigs &9
(F9h). 19961 ~1996d TFd 4l HEdTx HMIAT
4. A ALY I W FEn 2wy,

Tel : 055-279-7517

E-mail : jphong@sarim.changwon.ac.kr




