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DYNAMICAL ANALYSIS ON A KIND OF SEMI-ACTIVE SUSPENSION WITH
TIME DELAY Y

Shen Yongjuh? Zhao Yongxiang™ Tian Jiayd Yang Shaopt
*(Department of Mechanical Engineeringhijiazhuang Tiedao UniversityShijiazhuang50043 Ching)
(China Railway 24th Bureau Group Anhui Engineering Company Limited, I28@611 Ching)

Abstract The dynamical analysis on a single degree-of-freedom semi-active suspension system with time delay is

completed in this paper, where the limited relative displacement control is adopted in this system. The first-order approx-
imately analytical solution is obtained by the averaging method, and the stability condition is set up based on Lyapunov
theory. The results show that the steady-state amplitude of the approximate solution and the stability conditions are
all periodic functions of time delay, and have the same period as the excitation one. Through the comparison of the

amplitude-frequency curves obtained by the approximate solution and the numerical method, the correctness and sati
factory precision of the approximate solution are verified. The chattering phenomenon of semi-active control existing in
high frequency is also explained. Moreover, the passive suspension is also researched analytically and compared wit

the semi-active one, and the results confirm the superiority of semi-active suspension. Finalifgdtseoé some key

system parameters on control performance, including the control clearance, time delay and minimum damping ratio, are

discussed.

Key words semi-active suspension, time delay, averaging method, vibration control
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