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Total Design Optimization of Multi-Link Suspension System
for Vehicle Handling and Stability

Kikuo FUJITA* , Noriyasu HIROKAWA, Shinsuke AKAGI and Takanori HIRATA

* Osaka University, Dept. of Computer-Controlled Mechanical Systems, 2-1 Yamadaoka, Suita, Osaka 565-0871, Japan

This paper discusses the design problem of vehicles using multi-link suspension system with the aim of
totally optimizing vehicle handling and stability. Since this problem includes many evaluation items, and
multi-link suspension system has interconnected behavior, the optimization is so complicated. An efficient
and computable model is indispensable for compromising the total optimization. This paper investigates
a hierarchical structure of objectives, introduces appropriate simulation models for respective items, and
formulates a mathematical optimization model based on them. Further, we apply a genetic algorithm based
optimization method to this problem. The genetic algorithm is based on Simple GA and introduces several
extensions such as fithess function for constrained multi-objective optimization problem, similarity-based
selection, direct crossover within side constraints, etc. The result of optimization calculation shows the
validity of the optimization model and the optimization algorithm as a mathematical computation based design
methodology.

Key Words. Design Engineering, Optimal Design, Modeling, Multi-Link Suspension, Vehicle Design,
Genetic Algorithm, Multi-Objective Optimization
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Fig. 1 Hierarchical categorization of design items through ISM analysis
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Fig. 2 Suspension geometry
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Fig. 3 GA based multi-objective optimization
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Fig. 5 Several Parato optimal solutions
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