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ABSTRACT

This paper describes the dynamical behavior of the bicycle and its nonlinear effect when magnetic
repulsive forces are applied to the bicycle cushion system. A finite-element method was used to obtain its
reliabilities by comparing the experimental and numerical values and select the proper magnet sizes. The
Equivalent spring stiffness values were evaluated in terms of both linear and nonlinear approximations, where
the nonlinear effect was specifically investigated for the ride comfort. The corresponding equations of linear
and nonlinear motion were derived for the numerical model with three degrees of freedom. Dynamic
behaviors were observed when the bicycle ran over a curvilinear road in the form of a sinusoidal curve. The
analysis in this paper for the observed nonlinearity of magnetic repulsive forces will be a useful guide to
more accurately predict the cushion design for any vehicle system.
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