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Abstract:

effect and adopting the finite element method to simulate

By analyzing the principle of eddy current

the suspension electromagnetic field, the key factors of
eddy current effect on electromagnetic force are
obtained, and the front magnetic levitation system model
considering eddy current effect is established. According
to the dynamic characteristics of magnetic levitation
system during train operation, a parameter optimization
algorithm without changing the existing nominal
controller structure is proposed. The optimized controller
has already been implemented and applied to Changsha

Maglev Express Line successfully. The actual operation
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data indicate that the robustness and the anti-interference
ability of front magnetic levitation system have been

significantly improved.
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Fig.1 Overall structure

of medium-low speed

maglev train
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Fig.2 Structure of magnetic levitation system in

medium-low speed maglev train
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Fig.3 Schematic diagram of eddy current effect

principle
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Fig.4 Three-dimensional model of electromagnet

and F-type track(unit:mm)

B, WA BT R 5 F R S = 4
BOR R b 2 SGH IR A2 8 K B UK
1 = Gy 2RO L ROBER TR AR 5 A (O
I5) , HU S SRy 16 B A

Bl5 Z=#=THMIEXS

Meshing of three-dimensional model

Fig.5

HP R B 1% 07 51 4 2o A7 P 3 1A 10 4R F R
WERR, o T W58 A R R 77 51 24 g T as A I T K
7 %o S o0 S L A - A i 0 B P R A BR AR
XA AL JEE T A8 B S AT 53, AN 6 o
TN BRI 108 RSO X i S A2k T P T B I
TSI FL LR B S0 52 4 AN [R] , i IR AT I 2 X
A AT T 1] S S A T PG R AR R LS
PR, B REE T FE R S, XA TE T St s
Ko MR8 AN B, 5 3 s AT 7 ] 5 —
R LRk s T AL T B, TR A 9 L8R
LG R 1 I, A AR B AR DN, S IR AR Y

AR o

1.0 - 0 km-h™
0.9 r
0.8
0.7
0.6
0.5 F
04
0.3 F
0.2 r

O1[ swmBimrms | ImmaTaus
° 2720
FL RGBS / mm

6 AEEE TS FRE%S RIS IF Rk

Fig.6 Magnetic flux density of front and another

5100 km-h™

WEHRE /T

electromagnets at different speeds

Tl TS AT R 4 i S e T P RS2 R LUV ) R
M BEF DAy W A, "B 308 4 1) A e A 1 W B
N T PRUER T LR AR 2 TAR AR b e BT (AT B, o
BT HLRERR R B A A S A . AR LA
AIVERIT sl ei G o TR AL R R B2 ),
WA v TR L UL , AT AR AR B 4 ) R T A 5
P, BRI (B B Sl S AR A

A AR HEAN [R5 BE T BB 45 R m K B, T Ak
JOE o} S oS 2 FEL R A i ) R M SR B 4
MR K. ARDEE T BRI s B2
RAUNP 7 o, BB, B APIE I 16 I R
PP =SEPALN AN N

3 ERIRMIUNAIHEREF R
SiEHlss izt

oA B R L AR Ko i S A8 T AR G AN R
R T 0E e A8 D B LA R B LAl R oA, 4



5% 12

TR, 45 25 B IR TR A i s8R L L S ISR A 1655

1.0 r
0.5 r
0

=05
-1.0 t

/%ﬁﬁ*fg /(10° A-m™)

=15

_20 1 L 1 1 1 ]
=200 100 0 100 200 300 400 500

H BRI / mm
E7 AREEETHERREE
Fig.7 Eddy current density of the rail at different

speeds
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Fig.8 Magnetic levitation system model
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Tab.1 Parameters of magnetic levitation system for

medium-low speed maglev train
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Fig.9 Current negative feedback dynamic structure
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system
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