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This dissertation discusses the passive suspension vehicle models employing inerter|
mechanism. It contains three main parts. In the first part of the thesis, we discuss the
advantage of employing inerter on suspension through the analysis of the mechanical
networks via specification of comfort and road holding. We apply classical suspension
theory to show that a new suspension is necessary in vehicle models, special interested in
parallel suspension. In generally, a suspension system needs to be soft to insulate against|
road disturbances and hard to insulate against load disturbances. It cannot achieve with 4
traditional passive suspension that only considered to the stiffness and damper. In this
study, we verify that the advantage suspension system with inerter not only improve
comfort but also increase road holding.

In the second part of the thesis, we integrate suspension system with inerter on quarter-
car models. We propose some new designs, which have some advantages for suspension|
system by improving vehicle oscillation. This part presents some issues related to new|
inerter mechanism designs and verification mathematical and computational model. We
discuss some results of suspension dynamics which achieve through some modal
parameter of inerter mechanisms using for some specific networks.

The final, we introduce optimization method to minimize cost functions for displacement,
tire deflection with constraint function of suspension deflection limitation and the energy|
consumed when employ inerter. The advantage of research is optimization modal
parameter of inerter that can improve the vehicle oscillation on quarter-car model both
displacement and tire deflection. On the other hands, this thesis verify results of optimal
parameter that achieved through functions of the suspension modal parameters in
mathematical and computational model in respectively. It shows the benefit of the inerter
in proposal suspension system.

Throughout this dissertation, the multi-body simulation program is used for simulating of
vehicle models in combination mathematical and computational model. As a result, the
analysis and synthesis methods developed in this dissertation could be directly applied to

complex models.
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