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A Study on the Influence of Design Parameters on the Automotive Shock
Absorber Performance

Choon Tae Lee#, Jin Kul Lee*

ABSTRACT

In this study, a mathematical nonlinear dynamic model is introduced to predict the damping force of
automotive shock absorber. And 11 design parameters were proposed for the sensitivity analysis of damping force.
Design parameters consist of 5 piston valve design parameters, 5 body valve design parameters and 1 initial
pressure of reservoir chamber air. All of these design parameters are main design parameters of shock absorber in
the procedure of shock absorber design. The simulation results of this paper offer qualitative information of
damping force variation according to variation of design parameters. Therefore, simulation results of this paper can

be usefully use in the design procedure of shock absorber
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Table 1 Desngn parameters of shock absorber

mtake Valve crackmg _
pressure 0.1~3.0 bar
intake valve flow rate 5~20
—pressure gradient® liter/min/bar

piston |bleed valve orifice N

valve |diameter® 1.0~25 mm
blow-off valve cracking _
pressure@® 10~40 bar
blow-off valve flow rate 05~20
-pressure gradient® liter/min/bar
suction valve cracking .
pressure 0.1~3.0 bar
suction valve flow rate 10~40
-pressure gradient(® liter/min/bar

body |bleed valve orifice .

valve |diameter® 0.5~20 mm
blow -off valve cracking -
pressure® 10~40 bar
blow- off valve flow rate 05~20
-pressure gradient(( liter/min/bar

initial pressure of reservoir chamber _

air@ 0~6 bar

Table 2 Additional simulation parameters

piston diameter 30 mm
piston rod diameter 16 mm
reservoir chamber inner diameter 37 mm
reservoir chamber outer diameter 47 mm
lcrllllatiﬁmlbef:lrmd height in reservoir 100 mm
initial rebound chamber volume 63 cm’
initial compression chamber volume 884 cm®
initial reservoir chamber volume 659 cm’
perfect gas constant 0.287 J/g/K
absolute viscosity of gas 0.0182 cp
hydraulic oil density 850 Kg/m3
hydraulic oil bulk modulus 17,000 bar
hydraulic oil kinematic viscosity 50 ¢St
hydraulic oil temperature 40 T
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Fig. 5 Effects of intake valve flow rate-pressure

gradient on (a) F-V and (b) F-S diagram
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gradient of body valve on (a) F-V and (b)
F-S diagram
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Fig. 14 Effects of initial pressure of reservoir chamber
air on (a) F-V and (b) F-S diagram
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