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A Study on the Vehicle Dynamic Characteristic of Displacement Sensitive
Shock Absorber

Choon-Tae Lee, Dong-Hoon Kwak’, Bong-Ho Jung', Jin-Kul Lee”

ABSTRACT

The performance of shock absorber is directly related to the car behaviour and performance, both for handling
and ride comfort. The displacement sensitive shock absorber has two modes of damping force (i.e. soft and hard)
according to the position of piston. In this study, a mathematical nonlinear dynamic model is introduced to predict
the performance of displacement sensitive shock absorber. Especially in this paper, the transient zone is considered
and the simulation result is well fit with experimental data. And the vehicle dynamic characteristic of displacement
sensitive shock absorber is presented using quarter car simulation model. The simulation results of frequency
response are compared with passive shock absorber.

Key Words : Shock absorber(%72&47]), Damping force(%4] ), Displacement sensitive(*} $17+-8), Stroke
dependent(2=E 23 2]3), Piston valve(3 2EM 1), Body valve(F A E)
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Table 1 Parameters of quarter car simulation model

parameter value
sprung mass M 250 Kg
UNSprung mass m 50 Kg
shqck absorber 18 N/mm
spring constant K
shock absorber 1,273 ~1,697
damping coefficient C N/m/sec
tire spring constant k 270.8 N/mm
tire_damping coefficient cl 0.1 N/m/sec
Table 2 Damping modes
damp 1.ng damping
mode coefficient .
N/m/sec] ratio ¢
soft mode 1,273 0.3
mid mode 1,485 0.35
hard mode 1,697 0.4
displacement 1} oy 697 | 03~04
sensitive mode
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