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Table 1 Basic System Parameters
Parameters Value
Tire mass(m, ) 36kg
Vehicle mass(m, ) 240kg
Tire stiffness(k, ) 160000N/m
Tire damping ratio( ¢, ) 0.03
Suspension spring stiffness(k, ) 16000N/m
Maximum damping ratio under on — off control({,,,.) 0.22
Minimum damping ratio under on — off control({,,;,) 0.215
Time delay(7) 0.1
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DYNAMICAL ANALYSIS OF SEMI-ACTIVE
SYSTEM WITH TIME-DELAY *

¥

Tian Jiayu Shen Yongjun' Zhao Yongxiang

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract The approximately analytical solution for a semi-active suspension system under relative control with
time-delay is investigated in this paper. At first, the quarter-car model is established and dimensionless analysis
is done. Then a system of four nonlinear algebra equations for the approximate solution is obtained by the avera-
ging method, which could be easily treated by numerical methods for algebra equations. At last, the numerical
solution of the semi-active relative-control suspension system is also obtained through the simulation in MATLAB
software. The comparison of the two methods shows the approximately analytical solution is correct and has satis-

factory precision.
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