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Table 1 The connection between the control parameters

and vibration frequency

) k; kq f

10 300 1953.8 7.0336
110 600 1875.7 6. 8935
210 900 1797.6 6. 7483
310 1200 1719.5 6.6
410 1500 1641.4 6.4482
510 1800 1563.3 6.2928
610 2100 1485.2 6.1335
TG 2400 1407.1 5.9699
810 2700 1329.1 5.8017
a0 3000 1251 5.6285
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Fig.1 The suspension gap dynamic response curve
with zero initial position
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Fig.2 The gap phase trajectory with zero initial position
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THE PERIODIC MOTION STABILITY ANALYSIS OF
THE NONLINEAR MAGLEV CONTROL SYSTEM

Shi Xiachong She Longhua
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Abstract Based on the research of nonlinear Maglev system’s Hopf bifurcation, one factor which leads to the
system vibrations, was studied by analyzing the connection between the cascade PID parameters and the peri-
odic motion. The cascade PID control arithmetic was given, the four rank system dynamic model was construct-
ed, the stability range of the control parameters was deduced, and the condition of the Hopf bifurcation was
proved. We got the reduced two rank model using the center manifold theorem, and obtained the stability of
the Hopf point and the corresponding vibration frequency of the limit circle with PB normal form. The result
shows that the Maglev system based on the cascade PID controller has one unstable Hopf bifurcation point,and

the system vibrates in 5~7Hz, which will emanate eventually.
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