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Optimal design of vehicle suspension system using
Salehpour* multi-objective differential algorithm

Mohammad

Assistant Professor,
Department of

Abstract: In this paper, a multi-objective differential evolution with fuzzified mutation

Mechanical
Engineering, factor using the combination of non-dominated sorting and crowding distance criterion
Bandar Anzali (MODE-FM) is used for Pareto optimization (in bi- and 7-objectve spaces) of a 5-degree

Branch, Islamic Azad
University, Bandar

of freedom active and linear suspension vehicle model considering the seven conflicting

Anzali, Iran functions simultaneously, under stationary random road profile. The significant conflicting
objective functions that have been utilized here for assessing the applicability of the
aforesaid suspension system reaching the compromise between ride comfort and road
holding capability are, namely, vertical seat acceleration, vertical forward tire velocity,
vertical rear tire velocity, relative displacement between sprung mass and forward tire,
relative displacement between sprung mass and rear tire, forward control and rear control
force. Further, the design variables include the coefficients of springs and dampers of
suspension system and seat and coefficients of control force along with the seat position in
relation to the center of mass of sprung mass in which the suggested design can be achieved.
It should be noted that the road roughness used here is in class C based on the 1SO 8608
standard. Comparison of the attained results of this work with those in the literature has

proved the superiority of the results of this work.

Keywords: MODE - FM algorithm, Multi-objective optimization, Pareto, Linear and active

suspension system, Random road profile
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° Diversity

' Linear quadratic (LQ) 0

' Hydro-pneumatic L

I Strength Pareto Evolutionary Algorithm (SPEA)

' Non-dominated sorting genetic &lgorithm 11 (NSGA
1)

' Multi-objective uniform divérsity genetic algorithm

' Suspension system

2 Ride comfort

3 Road holding capability of vehicle
4 Trade-off

> Actuator

¢ Metaheuristic

7 Pareto fronts

8 Premature convergence
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¢ Inertial delay control

7 Non-dominated sorting algorithm

8 Crowding distance

® Multi-objective differential evolution algorithm with
fuzzified mutation (MODE-FM)
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! Linear matrix inequalities (LMI)

2 Non-stationary random road

3 Stationary

4 Sequential quadratic programming

5 Pareto Envelope-based Selection Algorithm 1l (PESA
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¢ Technique for Order of Preference by Similarity to Ideal
Solution (TOPSIS)

7 Root mean square (RMS)

8 Fuzzy logic controller (FLC)

® Magnetorheological damper

1 Multi-objective particle swartn optimization (MOPSO)

!'Harris Hawk Optimization (HHO)

2 Grasshopper optimization algorithm (GOA)
3 Proportional-integral-derivative (P—I-D)

4 Heavy goods vehicle

5 Hybrid GA
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Relative displacement between spriitng mass and rcar tire
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Mean (F) 3.128845 0.038394 0.032194 1.085806 1.089192 99.58076  153.8583
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