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Nonlinear Vibrations of Stepped Beams
by

Hidenori SaTto

Abstract

Nonlinear Vibration is investigated about the beams whose cross sections vary in pteps in
the longitududinal direction, using the transfer matrix method. The means of analysis are
proposed for both free and forced vibrations of those beams. As a numerical example, the
first mode free vibrations of the clamped beams with two symmetric steps are analysed. The
effects of the shape of the beams on the nonlinearity of vibration are discussed in detail. It is
shown that the use of the linear mode function results in considerable overestimation of the
nonlinearity for the beams of certain type. An experiment to verify the calculated results is
made by the use of two-stepped beam of phosphor bronze. The experimental results show
good agreement with those obtained by the calculation.
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