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Free Vibration of Radially Multi-Delaminated Beams
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ABSTRACT

Free vibration analysis of radially multi—delaminated beams with through—the—width multi—
delamination is performed in the present study. The multiple delaminations are considered to be in a
radial manner through the thickness from the top surface of the beam. The natural frequencies of the
radially multi—delaminated beams are calculated from a new algorithm that is based on the single
compound delaminated beam model. That is, beams with radial multi—delaminations are regarded as
the sum of a single compound delaminated beam that is the single sub—delaminated beam from the top
surface of global beam. Each result of frequency equation for the single delaminated beam with
unknown boundary conditions obtained through continuity conditions is updated to the next one. With
these sequential operations, the final frequency equation of radially multi~delaminated beams is
obtained for both ends boundary conditions of global beam. The numerical results carried out for the
beams are compared with those of some references to give the reliance on the proposed algorithm and
to investigate the effects of the shape, number, size of multi—delaminations on the natural frequency.
Compared with the other previously presented model, the proposed algorithm is more flexible in
modeling and formulating as the total array size of frequency equation is always four by four.
Therefore, the proposed algorithm will reduce the effort of user in formulating the physical model to
the numerical model.
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