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Abstract: A damper is a hydraulic device designed to absorb or eliminate shock impulses which is
acting on the sprung mass of car body. It converts the kinetic energy of the shock into another form of
energy, typically heat. The main mechanism for providing damping is by shearing the hydraulic fluid as
it flows through restrictions. Since the damping mechanism depends on the flow restrictions, these
restrictions are very important in damper design. Damper engineers often try several combinations of
valve shims, piston orifices and bleed orifices before finding the best combination for a particular setup
on a car. Therefore, the ability to tune a damper properly without testing is of great interest in damper
design. For this reason, many previous researches have been done on modeling and simulation of the
damper. This paper explains a genetic algorithm method to find the optimal parameters for the design

objective and the simulation results agree well with the targeted damping characteristics.
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Table 1 Initial design parameters

Piston diameter 32mm
Piston rod diameter 18mm
Diameter of inner tube 36mm
Diameter of outer tube 48mm
Initial volume of rebound chamber 71.4e+3mm’
Initial volume of compression chamber | 104.5¢+3mm’
Initial volume of reservoir chamber 120.9¢+3mm’
Piston Blngsff Craf(:king pr'essure 10bf1r
valve Q gradient 0.9L/min/bar
ass’y | Bleed valve| Orifice diameter 1.5mm
Blow off | Cracking pressure 10bar
Body | valve PQ gradient 0.9L/min/bar
ass’y |Bleed valve| Orifice diameter 1.0mm
Sinusoid displacement input +40mm, 4Hz
Hydraulic oil density 850kg/m’
Hydraulic oil bulk modulus 17,000bar
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Fig. 4 Simulation result of FV curve with initial

design parameters
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Table 2 Optimization

simulation parameters and

conditions
— Lower | Upper
Optimization parameters Default bound | bound
Cracking
Bé?gv pressure(bar) 10 i ?
Piston I PQ gradient
valve | V2V¢ (L/min/bar) 09 0 ’
ass’y Orifice
Bleed | o meter 1.5 0.1 3
valve
(mm)
Cracking
Bé%y/ pressure(bar) 10 ’ 2
Body 1 PQ gradient
valve | "2V€ (L/min/bar) 09 ° ’
ass’y Orifice
Bleed | giameter | 10 | 01 | 3
(mm)

Simulation conditions :
Population size = 100
Reproduction ratio(%) = 80
Maximum number of generation = 20
Mutation probability(%) = 10
Mutation amplitude = 0.2
Seed = 1
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Table 3 Optimization simulation results

The best solutions
Cracking 14.16
Blow off pressure(bar) )
Piston valve PQ gradient 0.89
valve (L/min/bar) ’
Bleed Orifice 127
valve diameter(mm) ’
Cracking
Blow off pressure(bar) 14.23
Body valve PQ gradient 051
valve (L/min/bar) )
Bleed Orifice 112
valve diameter(mm) '
Objective function 1.244¢+03
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