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Multi-objective Optimization of Multi-task Parallel Motorcycle Suspension System
Parameters

Abstract

Abstract: Aiming at the comprehensive problem of wobble of front suspension system and weave of rear
suspension system of large displacement motorcycle at medium and high speed, a multi-objective
optimization scheme based on sensitivity analysis and approximate modeling is proposed. The
motorcycle model is established and the dynamics simulation is carried out. The lateral acceleration of
front wheel's centroid position, the yaw rate and roll rate of whole vehicle's centroid position, which
characterize the wobble and weave are the targets. The sensitivity analysis of suspension system
parameters and the approximate modeling are carried out. Based on the analysis results, the multi-
objective optimization analysis of suspension system parameters is accomplished, and the root locus
method is used to verify the optimization results. The results show that the stability of wobble and weave
mode is significantly improved.
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Abstract: Aiming at the comprehensive problem of wobble of front suspension system and weave of rear
suspension system of large displacement motorcycle at medium and high speed, a multi-objective
optimization scheme based on sensitivity analysis and approximate modeling is proposed. The motorcycle
model is established and the dynamics simulation is carried out. The lateral acceleration of front wheel's
centroid position, the yaw rate and roll rate of whole vehicle's centroid position, which characterize the
wobble and weave are the targets. The sensitivity analysis of suspension system parameters and the
approximate modeling are carried out. Based on the analysis results, the multi-objective optimization
analysis of suspension system parameters is accomplished, and the root locus method is used to verify the
optimization results. The results show that the stability of wobble and weave mode is significantly
improved.
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Fig. 1 Establishment of motorcycle model
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