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Flexural Vibration of a Bar with Periodically Nonuniform
Material Properties
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ABSTRACT

The paper describes a theoretical study on the flexural vibration of an elastic flat bar with periodically nommiform
material propertics. The approximate solution of the nmatural frequency and mode shape has been obtained using the
perturbation technique for sinusoidal modulation of the flexural rigidity and mass density. The numerical solution obtained
by using the finite element method verifies the trend of the approximate solution. It appears that distributed vibrations
exist in the low modes, and this approach can be extended to the vibration snalysis of the plate in the fiat panel speaker.
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Fig. 3. Natural frequency of the periodically nonuniform
bar, @, normalized to the natural frequency of
the uniform bar, @o The frequency ratic w/wo
has been calculated for several modes and
depicted as a function of 8/a.
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