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ABSTRACT: To investigate the impact of size on its
performance in designing an axial-magnetized permanent
magnet micromotor, the edge-based finite element method is
adopted to simulate the torque of this kind of dual rotor motor.
The winding density in the stator is analyzed and the optimal
scheme is that both of the line width and the space between
lines are 50 um. The minimum dimension of the motor, which
is limited by such aspects as configuration, torque and flux
density, is also analyzed. The minimum motor, which satisfies
the practical applications in the range of fine mechanics, can
produce a torque of 47 uNm when the current flowing through
is 0.1A. The minimum diameter is 10 mm and the minimum
thickness is 4mm. The rotor is fabricated by integrative
magnetization method and the stator on silicon substrate is
fabricated by deep-etching molding electroforming technology.
The method and the analysis results can guide a miniaturization

of such motor.

KEY WORDS: axial-magnetized; finite element method;

Lorentz force; planar coil; high-aspect-ratio

RN @ A 1N a7 e e T DA I A B K
RE 14 I , S FH 2T 3 702 1) A7 BR 76 5 iR 3 e U 7 L
WV FEIEAT T 05 S5, A5 0 Tl ) WAk R s re L e T 2
Bl 2 s FI 2R (R BE SN 50 pm (W EEAT B 5, /b 7 HadlL
FE SRR e RER S 3 22 5 T DR 22 3R R BRI T i 310 1)
B /NRST, BIDRE BRI S IR REHG A2 S o I8 194 e /s AL
BN 10mm, B/NEREEA 4mm, ELL0.1A KA fEFR

BEWE: MK ARPIAIEE I (60574089); 1 HFI2ABGIHHH .
Project Supported by National Nature Science Foundation of China
(60574089).

75 47 uNm R SRH]— AL 2 AR BEAL TR AR Z e 2
HUEE T 200 IE T B4R 10 mm HUNLIEE R BEARRIRE
R E TR o 3 HT T IR G R T SR LN A
R BT 0

KR Bt AIOTE; KGRI ik miE

e
0 31

A, AERAG L AURTRAT S5 A R HL T LB
RGN/ NEUE IR, AR T BRI S Y,
FE| Y AME R LT R CHAS— R AR . A
1988 4F A4, AT RCAHLI EEL, BB T 24
T 2R, EMERNTEREA TR R &
2 WIS se e 119 58 1 18] (R EE B D) RN e
o LR P A A O T LR T, BETH IR Y T R
A s B SEZ MR ReEL. SERAT
SRR BT RN RS HAKA T g™
Wnd K2 EEFRE e,
B €5 NN TINI s SRR SN [t S L PN
ST RIMTR] T K G OR G L R
P, XLt R W LT 2B A T
FEE, FERHUIE TS A T2 i, R,
LR L A EE B, de 2 FUAT LB AR KR
s ARMEN TSR 2 ORI, L
RELNF AR AR AL i AL 5B P P de /N L RGST EA
Lt e (R it FE DL e T VR 25 I B0 A BIUAH O SRR
g, D, A ZET AU N AR R RT3
T LR 2, I B 4 LN A R v



5521 3 BN

Al ) B A KR Bk P Lt /N RS 23 A il 113

HOBEE, LU b it

Al B AR LI R P IR, OB
B LA 10, ORPRRPR A 3 15 £ 45 L LA L
LRI 5 MR RIKEAESE 8,
O B VRS 3 o 7 3 8 50 20 T
AR, PTIRESERLPC e
BB FE 25 DL, ELEEDEIT 0% BT BORE
1 B B L 5 30 2 A ) 0 1
ISP A Tl AR LS U o
BUBR R EE TN AL, LA AE BN 1
FERLRL, BRHA SO R B AL 2
R SCEE AT P RE 0 R0 L S A AL
BRI /N BLR S REEAT T L. Bl
SRR, T BLR T L R L
HOREATIEAT (70 B, 4 RHDRAR 3 S i
1 Bi&NIRTI
11 REHREN AR

i 1 B AR BB T o 251 4
AR 2 AL SRR TR T T
W, AL TR IR LA 1), T 7
B BB N S SCHEMARAPRE A T 4 2
HIESIPURS | e TR S . HLEE
ARV R E i N P
T T 9 MR BT 6 A KBEBIN%

AV BEEERE2 A, AR SR 6
S AL RS AR ST AT IR ) R
AR P LB 35 905 i T IR 7 0 B
G9s ST FITAEH, SRS N Y
A . B AL HE T
H K 1) BRGS0y e
RO, SE TR0, W
JIE S by B SAIERS T IO 51
GMA FIEHRRRE |, BB B Lo I 7641
B0 i PRI S BT T4, W)
Lt A HE B, LA R B B M2
SIS, BT AR K 5 60 1 A A
e ERAOM. I ALK BB AL TR
HIZERS), B PCB BUM SRE F AN (2 e LR
BRI O, BDE T EERL, St
UL . E T BRSO ERATRERE RO RN
ARG, 23U RE ), BRbbE
LTI Iy 52 AR T B S AR

VIR

iy —— Q)

i
m “% IRVA R A
———— e
u £8— Hke
TRVE RGN [
RN ——

v — D

1 RS EE

Fig.1 Configuration of the micromotor
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Tab.1 Evolution of torque vs.diameter

¢ /mm (115 %4 2k 5 /um FLIT/A H A/ UNm
20 20 50 0.1 438
18 18 50 0.1 328
16 15 50 0.1 204
14 13 50 0.1 138
12 12 50 0.1 71
10 11 50 0.1 47
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Fig. 7 Axial-magnetized permanent magnet motor
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