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Multi-mode vibration reduction of elastic vibration in flexible structures
has been studied in this research by utilizing the vibration of the visco-elastic body in multiple
directions as a dynamic vibration absorber (DVA). Using an elongated flat plate that simulates the
underframe of a railway vehicle on a scale of about 1:10, we constructed an evaluation system for
its elastic vibration characteristics and examined the effectivity of proposed multi-mode vibration
damping devices. Some unique vibration damping devices were newly proposed such as; a DVA using
vibration of super absorbent polymer beads; a multi modal DVA with frequency adjustment mechanism by

changing the amount of compression of visco-elastic rubbers supporting a vibrating mass; and a DVA
consisting of a mass embedded in spherical visco-elastic medium. All of the proposed devices were
applied to the model underframe and the multi-mode vibration damping effects have been confirmed.
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