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Nonlinear Analysis of a Forced Circular Plate with Internal Resonance
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Abstract

An analysis is presented for the combination resonance of a clamped circular plate, which
occurs when the frequency of the excitation is near the combination of the natural frequencies,
that is, when Q=2 2w, + w,. The internal resonance, ws= @, + 2w, is considered and its influence on
the response is studied. The clamped circular plate experiencing mid-plane stretching is governed
by a nonlinear partial differential equation. By using Galerkin's method the governing equation
is reduced to a system of nonautonomous ordinary differential equations. The method of multiple
scales is used to obtain steady-state responses of the system. Results of numerical investigations
show that the increase of the excitation amplitude can reduce the amplitudes of steady-state
responses. We can not find this kind of results in linear systems.
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Fig. 2 Eigenfunctions of the circular plate
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