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Fig.1 Construction principle of translational meshing motor
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Fig.2 The magnetic flux distribution with A phase excited

under 1.5A current at different rotor angles

7RG A IS A RE R LU AR, FEARSE A
T T 0 v S R A0 B ) RE S, - Sl LA R
ARG . ANIEL 2 FRRlFE Y wad E FLE 158
TE TR B 1 R o3 XS A 45 53, (H il T
TR e AR E O A DR R LA
IBATI AL T AR e b B s AR P ) G 0 0 A1
ALY 3 BACSMINEESAE T 2 5 KA Rl i Al
FUAFIRE B 2 BB AR RO 22, AU AR sl N T 1 A
()N pl T HATLRE 2 1 1) OO A 5, T SO Bt B X
B DRAN KON , AT ak 058 7 3 A A A A AR g X3
WL AR BTG I o AR A ST . B DL
SEAV-B DL ARG i R I, A R R 1 4
TG EAN 5 B BREAR SE HAE R A N oA 2 5 1Y
SO IR T SRR R (9 TSRS BE L S R
FHEA— Y W 235 23 53 Ais BG4S AT , IR S
B ARh At DX 3 57 o A P SR P 4 i3 A B0
W .
2.2 FEREYENREE

SR YU A ST A AR B AR i Y A TR

http://www.journal.buct.edu.cn/tech



- 78 - Jb 5t A oK % R

2008 4

TR 73 TR () SR Aok BE , >R FHSCHRL 10 ] rp 4
(TG 1 2 RN A A 2 EL AR 5 3 B 1 0 4k o0 A AN 1
SRR NGB i RV S B S I (VAR IR @ 4
R I 1 3 AT 38 B/ 3 4 s B i H Y o
2.2.1 EFET

WA - 2l AL 4E R 3 1) 53 A5 1 0 i R R
B Bt 2 BT (TEA SO 88 W] T B SCIR B B R 4
BATE) 4 R =R, o B AR A AR A T M ATE S
HITHER DTG, WK 3(a) IR, Y ik it Fnf
FIE I SR 1 &) HL A BRI B ORI, TR A it A%
SR ARG o FEICAE ', H AR it S5
SR 1 2 -3 4 B e~ 2 TR A B A =3 o4l
BT — S 50T, T Z AT A TG B R T AR
A HRB S T2 OB PR S AR R 4
JiT, PR AR SORF AR A AR RNR A BT, 5% F4b
T 3(b) Frs 7 B i, ABR AR HARA A,
TN A B B 9 2 R 3 B %o L ) o B 4o 1) SR B X
WA TREMLFN . X T AR M AR A BT B E S,
ASCKAEX — 7 EAL , B A S AR AR X () 5%
TR B e Z ) R B 3k =3 0 21 1) B TR
FRFNRE G IC, W 3(b) s, iz SoT i & 1
BRARA TN, 7 — 5 HL 3 T A By & A= Je 35 1 A B
5, PR3 R P AR R SR S 0 S WA S 0
R 0 S B AR M A S B 18] 3(a) 3 (b) BA KA 2
R TAEE T TR S B0 S o W
;AT BB A I 5] AR SOR X e 43 A R R L BTG o

TN

EFRE

|

RIFNSZB%

3
MRS B
IR AT

(a) (b)

B3 =RhiiEE oG
Fig.3 Three types of elements

— VA —
RANRE T Bl

2.2.2 Fampvk

R B BT ) =R BT ST 1S LAY
SERRE BRI AN TR 4 TS o TR R M T G AR
JSL RIS I ARAE , A %5 R FL AL i 0 T AR AR 1) U % 119
SN, A E T A FL AR T AL AP IR R

WEALI . P 4 v S kg B AR T 5 ] 2 s RS oy
TAAXS L. Horp Fo o A MIZEH iRGRE S, N A %e
HITEL, T AR . B 4 Hh ot on ik A El 3
HTR . 2 R HL R Gl B e 1, T DL ST AL ALY
Ay I

GU=® (1)
K, G Fn X n YER7E R RE  AE505E TR
T AE, P AR TR Y AL Y FROT SR AR
(i) %) BT 2 8, JH A B A F 0 R 2 6 8 A 1Y
AT AR s U 755 s G ALAE B o 4ES) ) 15 @
Ry H il G R A Bk NS YT R R RSB ) e 28]

G5 8

{7 —
¥
<« T
< %
EF4
F,=NI
8 8 8 87
M- M- M- M-
A% £l ® hod?

@%ﬁ P O\

e

Kl 4 F-al R B S R0 %
Fig.4 MEC of translational meshing motor
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An improved magnetic equivalent circuit method for predicting
static torque of a translational meshing motor

XU Qiang LIAO QiZheng WEI ShiMin HUANG XiGuang

(School of Automation, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: The structure and operating principles of a translational meshing motor are discussed. With experience
gained from the Finite Element method (FEM), a quasi-linear model based on the Magnetic Equivalent Circuit
(MEC) method has been used to obtain the static torque of the motor. Three types of magnetic tubes are em-
ployed in the model, and through the exchange principle of magnetic lines of force and magnetic equipotential
line, the tube in which the flux distribution is non-uniform is applied to the model. Through these measures, the
local saturation of the motor is treated and the model is simplified. Compared with the FEM model, the new
model is shown to be more accurate and efficient, and it can be used to optimize the structure design of a transla-
tional meshing motor.

Key words: translational meshing motor; magnetic equivalent circuit method; the quasi-linear model; magnetic

tube; static torque
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