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Axisymmetric Free Vibrations of Circular Laminated Plates Containing
a Disc-Shaped Delamination
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Axisymmetric free vibrations of simply supported and clamed circular laminated plates contain-
ing a disc-shaped delamination are analyzed on the basis of the theory of a small deflection of plates.
Basic assumption is that the parts of the plate above and below the crack faces are regarded as two
lapped discs hinged at the edge and are contacting one another. Analyses and experiments are
carried out for the effects of the delamination size and the thickness-wise location of delamination
on the natural frequencies and modes of vibrations. Distributions of mutual contact pressures
between the delaminated layers are also analyzed. Theoretical and experimental results agree well,
which validates the analytical models assumed in our present study.
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Fig.1 Geometry of a circular laminated plate contain-

ing a disc-shaped delamination
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Fig.2 Free body diagram in the delamination region
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Fig.3 Effect of delamination size on natural frequency
and inplane force (clamped edge, axisymmetric
third mode)
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Fig. 6 Supporting frame (simply supported edge)
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Fig.8 Comparison between experimental and theoretical fre-
quencies (simply supported edge, v1=0.35, v.=0.30)
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Fig.9 Comparison between experimental and theoretical fre-
quencies (clamped edge, v»1=0.35, 1.=0.30)
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