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Specificity of Permanent M agnet Synchronous Traction M otor

CHEN Zhi-chu, LI Yi-feng , FUMin-li

(Zhuzhou CSR Times Electric Co.,Ltd., Zhuzhou, Hunan 412001,China)

Abstract: Based on expounding the differences of working principle between permanent magnet synchronous traction motor and asyn-
chronous traction motor and the description of stability for permanent magnet material, this paper analyzes the specificity of permanent
magnet synchronous traction motor, including low loss of rotor, overload capacity, pole number selection, environmental adaptability, control
mode, and the faults caused by irreversible demagnetization and the fact that magnetic fields cannot be adjusted. The relative measuresin motor
design are aso proposed. It provides a reference for the design of permanent magnet synchronous traction motor.
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demagnetization; efficiency

11
(PMSM) D)

[21

1.1

2012-02-06
1982-



3/2012

26
2
T 1 T
Rl Xlo X' 20
R,’ S
Xa P, M
R, X, X
_[j Y
~ P/M
" X, R/s mmp
1 T
Fig-1 T-typeequivalentcircuitof IM
n Ng U,
T [31
n=n, (1-5) 1
n,=60F,/p
U=-E+IL(R+]X,)
R
m1pU|2_2
= : .
R, i3 4
27Tf1[(R1+T) +(X, +X,,)7]
f1— p— E1 -
l,— m— 3
1.2 PMSM 3.1
PMSM
1 pPMSM
[41
n=n-e0f./p 5 400 KWW
U=E,+IR+jl,X,+il X, 6
Bl 4000 hp 1hp=735 W
2
T, = 2 Uy sint9+mlpU1 (L—L)sin 20 7
w0X, 20 X, X,
E— [ | 7.1% 64 000 Siemens
0 d q
Xy— X;— Syntegra
[61 1



3/2012 27

1 Syntegra
Tab.1l Analysis of efficiency and economy of Syntegra bogies traction systems with permanent magnet technology
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Fig.6 Demagnetization curve and knee of permanent
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Fig.7 Maincircuitof permanent magnet synchronous traction system
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Fig.8 Schematic diagram of turn-turn failure in PMSM
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