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Abstract

By analyzing the structure principle of the bogie of the medium-low speed maglev train and
simplifying the levitation control module reasonably, the dynamic model of the medium-low
speed maglev vehicle is established by using the multi-body dynamics simulation software
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SIMPACK, and the kinematics characteristics of the vehicle under the curve condition perform si-
mulation analysis. According to the simulation results, this paper uses ANSYS MAXWELL to build a
three-dimensional analysis model of the suspension electromagnet, and makes appropriate sim-
plifications to perform electromagnetic simulation analysis on the number of ampere-turns, guid-
ing force and guiding stiffness under the suspension force, which remains unchanged when the
magnetic poles are shifted laterally, which provides theoretical basis for the parameters optimiza-
tion of the levitation electromagnet of the maglev train.
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Figure 1. Bogie structure of maglev vehicle
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Figure 2. Single suspension frame structure
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Figure 3. Vehicle topology diagram [6]
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Figure 4. Vehicle dynamic model
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Figure 5. Schematic diagram of suspension electromagnet assembly
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Figure 6. The suspension control system configuration of single vehicle [7]
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Figure 7. Passive guidance schematic
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Table 1. Electromagnetic design parameters of suspension electromagnet
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BitsH FE 1 FE 2
LR i A2 EaEk
25 [ I 4% 340 340
PSR Q235 Q235
WA E /mm 2800 2800
FA% 5 P /mm 28 28
Bt i i fmm 56 60
BREGAC EE/mm 420 390
BUE HEIRLIA 32 32
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Figure 8. 3D finite element model of floating electromagnet (half)
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Figure 9. The relationship between ampere-turns and side shift when en-
suring the suspension force
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Figure 10. The relationship between guidance force and side shift when
ensuring the suspension force
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Figure 11. The relationship between guidance stiffness and side shift
when ensuring the suspension force
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Figure 12. Magnetic field distribution of Size 1 electromagnet
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Figure 13. Magnetic field distribution of Size 2 electromagnet

13. A% 2 RS HEIA 5 5

422 ERIRHBRE
i b, BRI B R e BIRAIBR ) 2 17, Fa g B A MR K N 8 mm, JEIFAE KN 16 mm,
M A

VI [0 Sl e I S R v B I BV HLAL I 2~3 {5 (B R 1A BN ) . 40 B M AR B v T
Vil 2 A an 2 2 Fros o

DOI: 10.12677/0jtt.2020.96054 453 EHEA

><\P


https://doi.org/10.12677/ojtt.2020.96054

PR, M

Table 2. Ampere-turns under floating conditions
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