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Anti-roll Steeves Parsing and Finite Element
Analysis of Medium and Low Speed Maglev
Vehicle Suspension Frame

LUO Huajun, HONG Yuanzhuo

Abstract Comprehensively considering the stiffness of anti-
roll beams and steeves of medium and low speed maglev vehi-
cle suspension frame, the influence of anti-roll steeves stiffness
on the suspension frame torsion stiffness, on the levitation cur-
rent and suspension module roll angle is studied by analytical a-
nalysis and dynamic simulation. The analytical results show
that the torsion stiffness of the suspension frame is generally the
same while rigid steeves and elastic steeves being adopted re-
spectively. But when rigid steeves are adopted, it is evident
that the roll angles of the suspension modules are smaller than
that with the elastic steeves. The dynamic simulation calcula-
tion results show that when the maglev vehicle is passing
curve, the current fluctuation value of the electromagnet coil is
small when the elastic steeves are adopted, but the heat genera-

tion of electromagnet coil is not obvious.

* WIRg A BHELAIHTH I A (2021RC4071)
o JH{FIEE
.« 42 .

Key words medium and low speed maglev vehicle; suspen-
sion frame; anti-roll steeve; dynamics analysis
First-author’s address CRRC Zhuzhou Locomotive Co. ,
Ltd. , 412001, Zhuzhou, China

R ALE PR R VE OB A TR AL O ML
B A G R 7 G B TR AR A AT B L
TR ARG AL B A AT B IR RN R LS B
MR LE A T o PR Ge 45 0 5 B 1k 207
BREHRAN T TR) A 4 030 2ok il 28 Pof B S BB 7 S A
s, DR IE 2 77 JR MR B s A 8 25, B AT,
KD RETEILE 5 A1 bk b 5 e gk S1 £k v
PUITR L5445 R FH B AT BT R 2544 o

ESSR BN

RS

P R SE B 77 2 e R A T 14
Fig.1 Simplified diagram of medium and low speed maglev

vehicle suspension frame structure
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Fig.2 Diagram of the force on anti-roll single beam
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Tab.1 Deformation amount of the anti-roll single beam
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Fig.3 Diagram of the force on anti-roll beam structure
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Fig.4 Analysis diagram of the force on suspension frame
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Fig.5 Diagram of the force arm of the suspension frame
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Fig.6 Diagram of the displacement of suspension frame
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Tab.2 Displacement of air spring and roll angle of

suspension module under rigid steeves with

different F
/N Zu/ Z,/ 0./ Zni/ Zno/ O/
mm mm (°) mm mm ()

0 0 0 0.019 0 0 0.019
100 0.877 0.300 0.039 0.300 -0.300 -0.001
200 1.754 0.599 0.059 0.599 -0.599  -0.021
300 2.631 0.899 0.080 0.899 -0.899 -0.041
400 3.508 1.198 0.100 1.198 -1.198 -0.061
500 4.385 1.498 0.120 1.498  -1.498  -0.081
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Tab.3 Displacement of air spring and roll angle of

suspension module under elastic steeves with

different F

N YA 1% 0/  Zn/  Zn/ Ox/

mm mm (°) mm mm (°)
0o 0 0 0.069 0 0 0.069
100 0. 864 0.312 0.089 0.312  -0.312 0.049
200 1.728 0.625 0.109 0.625 -0.625 0.029
300 2.592  0.937  0.129  0.937 -0.937  0.009
400 3.456 1.249 0.150 1.249  -1.249 -0.011
500 4.321 1.562 0.170 1.562 -1.562 -0.031
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Fig.7 Dynamics model of Changsha maglev express line

vehicle
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Fig.8 Levitation current when maglev vehicle passing curve
of R 100 m
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Fig.9 Suspension module roll angle when maglev vehicle

passing curve of R 100 m
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