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Optimization Design of Permanent Magnet Motor
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Abstract : Permanent magnet motor has the advantages of high power density, high response, small volume, etc.,
and has been widely used in livelihood and industrial products in recent years. In order to pursue better motor
quality, there is often a need to increase the maximum torque, reduce the torque ripple, and improve the efficiency.
In order to achieve these optimized designs, many motor design parameters, such as stator slot shape, magnet
thickness, etc., need to be considered. However, optimal design often requires a large number of simulation

experiments. This article uses the Taguchi method to significantly reduce the number of experiments and achieve
the optimized design results conforming to the goals.

RASEER © KEASE - HOE » REERRE
Keywords : PM motor, Taguchi method, Optimization design

RIIRTITIRE - WM AR - TR BB
% BEENET R SR AIA T

ATRRRZBINSHLIEREE " D2 g s paga A aems ORI I T
— MRS AEE Ryl BT AR - AT B (A [2] - R A =R~ RE A > Bau)EE

il

Al

I - mpEAERA RN - HAUARZERTE s proeamms 3] WA DK AR E R
R BROnERAERS 0%  TRAEE (st  ES% S0 ) o AR
BZ 70% [1] > /KBS &2 o] s HE b S R » AT

FRE D MRS o AR T 2 (I - (R R | R ER R R
BEBHAE RG> DORBETY > KBE 2 hapmae)

EENEERE > R LR RES S H 3. RTEM T
KIS A R R A EH BRE > ®ahiE 4. ST EE T
ERE - BANERS  SHMEENRER > SNE 5. FRMRE TR
IS o i S SH SRR Y 7k WA RS 2 1 R S B P 6. {IE TR

20194 10H 17



FREME I L B S (S B S0 S

7R BOEEE (EATERIEIFEIE 2)
9. TRIE B [ B R A
10. TR - (5ER - HEEH
11 #8# © Ke, Kt (ZAFFEHIOIEEPER 2)
12, 13 R (B AFFERIEIRIPE 2)
13. SERESE

1E BHURIEF - HE AR - B REIH T
RHEr B R R THNE 3] 0 Kt > 40k
ERERESGZEY  RABEAE TTHEM
RHNE & > [FIR R E B R AR AR SRR
ESEE (4] o WS T RS B T =
J7H ¢ SRR E) R FTREFE AL AV B R EA B R - Y B
Fr LA L RESR A BH R dh 4R - sk RSl B 22 RY
BEBHET T - B BUERYEUE A/ NELK
R RS E SR - R > B EAVHE )T ki
JE T KRS R RN T R RAVEEUE - ERETT
HEZEHEFER - E MBS # BB
BlEBEFAAHE A E T » IS F R [5] - Er
HMK BB R AR EE BIRE 2 BS E Th R & R - A4
HAEREE - ERETRASTHER - #r
MK LI BRI E B A E T 0 AR RAHY R AR
o FIUPERAVRE FE RS ET EE MK
LS BRI R » EsEt R A SR » kLS
EAE G EE T - FEETE WA R T - i
BN MRS - SRR BESTESRES
B WREME - GEGE  GEEES T
FIEHER ST  MEFEE > ETHHER » &
TR - EFHEERESE © fE LAY AT B
HUE - KLY - ARZSEHEERGET
SYETER - TEGHIEE - WLREHE - Wil
ORISR - BUBERSE - STEHT o BARESE T AERE
g3t o BAHYE EAEBL S E AR A IR T RS
W ANSYS - IMAG #ETRREE - RILFE Rt h &
H o MO B EE S EAVER o ST RS
EAE bt - fE25 308K [6]-[8] T » ARRFIRA
{45/ 77% > W Hooke-Jeeves /7% » th A F2E{
HLHJTE > WMEEEEE  BEPEBEIAE > WA

18 #mm A4 4391

KBRS E R R baET

i Matlab 55 AR IR 2 H AR (R (BT - i
ASER R O 7 R38R B R B3k T

FAEN R

FHI172 (Taguchi Method) f1FH 12—+ (Dr.
Genichi Taguchi) $2H! » 1950 A48 H CHE-(T Rk
HAEFE:NER =N > R0 aE TENE
KRE G o BB ERET AR SEEGTRELNTT
%o HOML# BRI AR — AR EREN
TAEJ50% > T8 K i E T4% (Quality Engineering) °
HARFF S TRk CUAERR B - i
HEMRELERE - HIADKZERIRTER
BLERT SRR E € BT HAH CUAER N EiaEt
WREEGTRER L RERTE -

HILER—EE BT A FHRGE2H
RSB FEALER T HY — T AR A » BT AR
[&)Z eI B at - A 275 SR [61-[8] At
RUSAN 2RI  HAfEENETREES
RIS » fE275S0RP [91-[11] PRI
AT # 8 BHAE B 8L BRI B R A R
BB - DB ORER - sET AT AT RE
BIFE B AN - R MR ~ SR -
WS~ BREE - 470 - SR A
R % B H R 4 TR TR TR R
SEERA 3 EE(LE G ESA)  HeRFJ7
ERFA 3 Y 4 054k 81 fHAHE - that/E EET 81
REE  HREEPAUSREE - SRABCVER
B QIR O KEREHEaIE [9] - /TRH
CUERES AR RV BB - DA & AR
AR B LY S8 & -

E323% (Orthogonal Array) 21/ ?

HATHRAE 1947 1 C.R.Rao AT » 41[E
—{EFEFEE N - EEREE TR MERIHEE
BEACRBFHEAL - AR T RY YA H A 51ED
L B R E AT [12] -
HERXERHEUTARTR

L,(b%) (1



SEUNNS
2R | Mg TS | - 43989 - 108 £ 9 A%

M Tsa 220 w—5 12 82200

4R ERTHEARLE © https://www.automan.tw/magazine/orderMag.aspx

| #8356 |
1. IFBNE—FR . MEIAA TR  1&S% : 07188562
FEREBERNETNESR  BEHY - £28%
2. ERERICEBREERTH T2 1T(R 017)
1&S% : 203-07-02288-0 B : MEIAATERMHER
3. 5 H FREREHFIEE

RS B E AR REEEE(03)582-2011 - HMERREEMTHNIELRBER -
BREH S T EREE -

4t

FIEE4 1 03-591-9339 1 H :03-582-2011
Hetm TS -EA ML - www.automan.tw - #i T M558 © jmi@itri.org.tw

ﬂ:& 2 {&//U\/HT//%/E

;16— 1 2 = 24 1
$ 2200 /g1F $ 2000 S 3000 mmsason S 4000/ &:7F $3600
7 8 = 5% — 12 2 1'F =
PIRGFBENAR [ 3+3 wa%ﬂgwﬁg%

E1 Ttk A £ USB s0
[0 BT I8 A EUSB (s6) shSR G B EIAL TERMEESL &

B 2simA#Er—

IIEE %*H AR & ‘“ nﬁ;fgs



https://www.automan.tw/magazine/orderMag.aspx
https://www.automan.tw/magazine/order.doc
http://www.automan.tw/
mailto:jmi@itri.org.tw

