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Free Vibrations of Laminated Beams Containing a Delamination

Masao ARITOMI*®, Takeshi KUMAMOTO,
Mikio ODA and Masayuki TOYA

** Kagoshima University, Dept. of Mechanical Engineering, 1-21-40, Korimoto, Kagoshima 890-0065, Japan

A study is made on the effect of delamination on the natural vibration characteristics of
laminated beams. Free vibration of the simply supported beam with a delamination of arbitrary size
and location is analyzed on the basis of the Euler beam theory. Axial forces induced by bending in
the parts of the beam above and below the delamination are determined by regarding the cracked
part as two lapped beams hinged at both ends. Numerical results for natural frequencies, mode
shapes and normal contact pressure between the delaminated layers are presented for the first four
modes. Experiments are also conducted. It is shown that the analytical solutions for natural
frequencies agree well with experimental results.

Key Words: Free Vibration, Vibration of Continuous System, Delamination, Laminated Beam,
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Fig.1 Geometry of a laminated beam with a
delamination
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Fig.2 Free body diagram in the delamination region
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Fig.3 Effect of delamination length on frequency
parameter (L.=0.5, @=0.5)
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Fig.4 Effect of spanwise location of delamination on
frequency parameter (41=0.3, @=0.5)
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Fig. 10 Comparison between experimental and theoretical frequencies (@=0.66)
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