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Stability analysis of magnetic levitation system with

vehicle-guideway interaction
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Abstract: Since the emergence of the maglev train, the vehicle-guideway interaction vibration hasn’t been well
explored and settled. How to design the vehicle and guideway feasibly to attenuate the coupling vibration is a hot topic in
the maglev train engineering. Firstly, the simplified vehicle-guideway coupling system is modeled in the paper. Based on
the stable condition of single magnet levitation system and Nyquist stable theory, a hypothesis is then brought out to
describe the phase diagram, and a sufficient condition is also induced to ensure system stability. Subsequently, the
hypothesis is proved and the sufficient condition is simplified. Finally, the result is validated by digital evaluations.
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Fig. 1 Simplified system model
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Fig. 2 System equivalent transfer function block diagram
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4 FREAIEEMESHT(System stability analysis)
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guideway flexibility on system stability)
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Fig. 3 Open-loop transfer function Bode diagram of
the single magnet system
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Fig. 4 Open-loop transfer function Bode diagram of
the vehicle-guideway interaction system
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system stability condition)
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4.4 FAEMSMESIE( Validation of stability condition)
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Table 1 Result of simulation

Fs k& ki p/gm™) oMz HE  RESR

g 700 2 50 20 0.6 B
1 700 2 50 10 2.37 BiE
2 700 2 50 5 9.21 %fa
3 700 2 20 20 1.5 BT
4 700 2 4 20 7.47 KEa
5 700 5 50 20 1.48 RE
6 700 12 50 20 3.55 %
7 750 2 50 20 0.6 BiE
8 800 2 50 20 0.602  kEa

5 Zhit 5RE (Conclusions and prospect)
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