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Stability Analysis of Nonlinear Systems
in the Maglev Train Based on MLP Method

YANG Zhi-an', CUI Jia-lei’

(1. Tangshan Key Laboratory of Structure and Vibration Engineering, Tangshan University, Tangshan 063000, China;
2. School of Mechanical Engineering, North China University of Science and Technology, Tangshan 063210, China)

Abstract; With the vertical motion of maglev train as the research object, the stability of its
nonlinear system was studied. In the experiment, the air gap value and current value were
selected as the generalized coordinates of the suspension system in the maglev train. By the
dynamic model of the nonlinear suspension system established based on Lagrange-Maxwell
equation, a third-order strongly nonlinear negative stiffness differential equation was ob-
tained. After the amplitude frequency response condition of the system obtained by MLP
method and the initial equation calculated numerically, the vibration time response curve and
the phase diagram of the suspension system under no-load, full-load and overload conditions were a-
chieved. The results show that with the weight of the train increasing, the initial displacement also
increases, but the the vibration of the system tends to be stable in 50 seconds after its starting.
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