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Vibration Analysis of Delaminated Composite
Beams Considering Poisson’ s Effects

B.K.Han",S. H. Lee™ andJ. W. Lee™™*

ABSTRACT

An analytical and experimental investigation was performed to study dynamic characteristics of
laminated composite beams with through-the-width delaminations. The equations of motion which
is based on the classical laminated beam theory in®uding Poisson’s effect were developed for
calculating the natural frequencies of through-the-width-delaminated beams. General solutions for
the beams consisting a delaminated and perfect regions are first established. The effect of coupling
between longitudinal and transverse vibration is considered. Recurrence relations for adjacent
interior regions are obtained by satisfying geometric continuity conditions. The frequencies of
delaminated composite beams are then calculated using continuity conditions at junctions between
end regions and interior regions immediately next to the end rigions. Data acquisition and modal
test of through-the-width-delaminated composite beams for clamped-free boundary condition are
carried out. Experimental results were compared with those of analytical predictions by the present
model. The results of the present model are correlated well with those of experiments. The
influences of layups, the size and location of delamination, and boundary conditions of laminated
beams on the natural frequencies are demonstrated for the illustrative purpose. Effects of
delamination on the dynamic characteristics of laminated composite beams are expected to be used
to detect the size and the location of damages in structures.
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