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ABSTRACT

A levitation and propulsion system of a 1000 km/h subsonic capsule train is built on. The same

conceptual basis as that used by electrodynamic suspension (EDS) levitation trains equipped with an

electromagnetic coil on the side walls. The characteristics of the levitation spring of the capsule train

are, therefore, the same as those of the levitation spring of the EDS levitation train, with both the

linear spring and the nonlinear spring present simultaneously, and the spring constants varying by

train speed. This is a phenomenon caused by an 8-shaped coil installed on the side wall of the

guideway, which is expected to have a considerable influence on the vertical movement of the cap-

sule train. In this study, the effect of the nonlinear characteristics of the floating springs on the EDS

floating capsule train were investigated. The governing equations of the capsule train bogie were de-

rived by consideration of the linear and nonlinear characteristics of the levitation springs. The influ-

ence of the nonlinear characteristics of the levitation springs on the instability of the system was an-

alyzed theoretically using the perturbation method.
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