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The of the

superconducting electrodynamic maglev train is low

Abstract: electromagnetic damping

during the operation. With the assistance of the propulsion
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control of the linear synchronous motor, a levitation
stability control system is designed for a technical
guarantee for the levitation stability of the train. Taking
the superconducting electrodynamic maglev train of the
MLXO01 as the research object, combined with the field-
circuit-motion coupling numerical model composed of a
single bogie and ground coils, the levitation
characteristics of the superconducting electrodynamic
maglev train were revealed. The relationship between
field

displacement, running speed and standard air gap were

superconducting magnetic strength, levitation
studied. Analysis was made of the variation law of the
electromagnetic spring coefficient in the levitation
direction of a single bogie under different superconducting
magnetic field strength and standard air gaps. The vector
control strategy was adapted to analyze the linear
synchronous motor of the superconducting
electrodynamic maglev train to realize the decoupling of
the components of the direct axis and the quadrature axis,
and the numerical expression between the direct axis
current and the levitation force was also established. A
levitation stability control system was designed, and state
feedback is used to realize the pole configuration of the
levitation system. The balance displacement response of
bogie applied before and after the levitation stability
control system were compared, which proved the
effectiveness of the levitation control structure. The
research results show that the levitation stability control
system can effectively resist external disturbances,
maintain the levitation stability of the train, and further

improve the ride comfort of the train.

Keywords: superconducting electrodynamic maglev

train; propulsion characteristics; levitation/guidance

characteristics; levitation control system
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Tab.1 Coil parameters of superconducting electro-

dynamic maglev train
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Fig.1 Superconducting electrodynamic maglev train EE%TE’F%%EE%/ mm 185
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Fig.2 Structure of a single bogie and LG coil
o 10 i 2500 6T, 4% EDS RIS R P L RS,
- -6 -1)j K. N . —1 \ Sl g Vit
- e MK AR I BT A AN, FL
| __&=V—e—&--0--06--0- N ;
SN . 4 KT 600 k- b A S A TR, B KRS
L - o0z PRSI ILT RN, T S EDS BT
S ' 'R N s, ~ N 1)L
Sl o008 & b AT B R R B (Y
% o 0y Jon % S=185mm , H=30mm I} , A [f) 38 B T8 F 370 1B
0 hi o, . NN — .
" \\Eﬁﬁéﬂﬂﬂ@ﬁ AT AL AR AN 7 7R o 2 S=185mm M=
05 e, TO00KA FLB 42 b T v Lol P T R V=
-0 -0 o
L 38. 462mm , AN [l TB0 T B 3 il g Bt 1] B

1 1 0
0 50 100 150 200 250 300 350 400 450 500
HEE/(km-h ™)

E3 BEBEMUEINFERNFEE—MEFFEHE
Fig.3 Levitation characteristic curves of one side of
single bogie of superconducting electrody-

namic maglev train
B ZE 5 R T 120km - ' B, 91 ZE 35645 FE 5 1)
BIFE SRR ), ToT SR BT, P T A
e ARy — B — s SR AR, 2 S= 185mm M=
TO0KA B3 5% 5 H & R AN 4 firs s H=0.,
M=T00kA B A # 5 S R WAL S frrs
S=185mm , H=0 B} P % 5 MR C R anEl

AR IE MNP 8 ik o 1B 7 P 8 i DA R] &I
(RS ) TBMWMAEOL T , AR E T i R R
(EARAEI , TS 16] ) 58 TR 2 AR/, TR
WA QR TR AL S T 10 T RN B
PR GEIF IR/ N LA R ik ) U
(LR % (AP RTINS SRR %Y (RS T A LIDIDN
INEAREMER AR . A st Tl R R AT L)
A LA TR S, FEAN RIS 4T A0 i U 4k
FLATLAK B SR AL 1 FEL IR R/ IN TR 1) 4 FU RGBT Az
SUBET AR, DRI (o7 R IR 1] B i A% 22 fS
A R E s T BAT 2R EAIE



1264 [l o K 2 2 MCH 9K BE 2% O

—-©-H=0mm —*—H=20 mm
\\ﬂ mm —8—H=30 mm

.

35
100 200 300 400 500 600 700 800 900 1000
B/ (km-h ™)

I
(e’

w
Nej

w
(o]

-3 /mm

w
(=2}

E4 S=185mm,M=7T00KA B &L F0 5% B
WBXR

Fig.4 Relationship between balance displacement,
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185mm, M = 700kA
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Fig. 15 Balance displacement response curve of bo-
gie without levitation control system
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Fig. 16 Balance displacement response curve of

bogie under levitation control system
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