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Application of Genetic Algorithmsin Optimal Design of
a Passive Suspension System a Vehicle Subjected to
Random Excitations of Actual Road
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1- Assist. Prof., ICT Research Center, Faculty of Elect. & comp. Eng., University of Tabriz, Iran
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Abstract-Vehicles are subject to random road excitations due to road unevenness and variable velocity which causes
ride discomfort and fatigue. Ride comfort could be improved by decreasing vehicle accelerations. In this paper, to
evauate the vehicle ride comfort, root mean square accderation response (RMSAR) is caculated using power spectral
densty (PSD) of road excitations and these quantities are compared with the 1S02631 boundary values. Then by
consdering 1502631, the vehicle s RMSAR is minimized by optimal design of vehicle suspension viscous damping and
diffness parameters. To solve this nonlinear constrained optimization problem, we utilize genetic algorithms. Also, in the
design process the physical restrictions are included. Obtained results demongtrate a considerable improvement of vehicle
ride comfort and its dynamic response as a result of reduced acceerations. Comparing the obtained results with those
obtained by method of nonlinear programming confirms the supremacy of genetic dgorithms.

K eywor ds: Optimization, Vehicle Suspension System, Genetic Algorithms, Road Random Excitation

1. Power Spectral Density
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1. Ride Comfort
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1. Bounce
2. Pitch
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2. Mean Square Acceleration Response
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Runl | Run2 | Run3 | Run4 | Run5
K1(KN/m) 268.4 205 237.1 308.5 | 286.02
Ky(KN/m) 446 482.1 | 468.9 406.5 | 431.96
¢, (KN.s/m) 10 10 10 10 10
C(KN.s/m) 14 14 14 14 14
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iterations 60 53 82 67 79
PU time (min) 20.4 18 27.8 22.7 26.8
area(m3ls)* 28.473 | 28.019 | 28.3167 | 28.5992 | 28.58
* The area under acceleration-frequency curve
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