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ABSTRACT

An analysis of the free vibration for the
metal-piezoceramic composite thin plates is described.
The purpose of this study is to develop a equivalent
method for the free vibration analysis of metal-piezoceramic
composite thin plates which are not symmetrically
about the adhered layer and the piezoelectric effect.
In order to confirm the validity of the vibration
analysis, double Fourier sine series is used as a
modal displacement function of & metal-piezoceramic
composite thin plate and applied to the free vibration
analysis of the plate under various boundary
conditions.
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Fig.1. The metal-piezoelectric composite plate element
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Fig.2 Equivalent modelling for the metal-piezoceramic
laminated rectangular plate
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Fig.3 Equivalent bending stiffness vs. thickness of
piezoceramic layer for the various materials of

metal layer ( ¢ =1.0%10"3m)
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Fig.4 Equivalent Poisson’s ratio vs. thickness of
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Fig.5 Equivalent thickness vs. thickness of piezoceramic
layer for the various materials of metal layer

Table 1. Natural frequencies of a metal-piezocermic
composite thin plate under various boundary

conditions.
Method Natural frequencies (Hz)
st 2nd 3rd 4th
FEM 968 2338 5901 8548
Cantilever
DFSSM| 958 2382 5922 8403
FEM | 10361 22951 22951 34979
Clamp
DFSSM| 10131 23265 23265 34843
FEM { 5732 14006 14006 21670
Support -
DFSSM| 5523 14088 14088 21813
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