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Free Vibrations of Circular Laminated Plates Containing
‘ Double Delaminations of Different Sizes

Masao ARITOMI*®, Yuichiro IBARAKI,
Mikio ODA and Masayuki TOYA

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

Free vibrations of the clamped circular laminated plates containing double disk-shaped
delaminations of different sizes are analyzed on the basis of the theory of a small deflection of plates.
Embedded circular delaminations are placed at the plate center and a crack model assuming the
contact of the two crack faces is then considered. Radial in-plane forces induced by bending in the
parts of the plate above and below the delaminations are determined by modeling the crack part as
two lapped discs hinged at the edge. Analyses and experiments are carried out for the effect of size

difference of the delaminations on the natural frequencies.

Theoretical and experimental results

agree well, which validates the analytical models assumed in the present study.

Kev Words: Free Vibration, Vibration of Continuous System, Delamination, Circular Laminated

Plate, Natural Frequency
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Fig 1 Geometry of a circular laminated plate
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Fig2 Geometry of a circular laminated plate containg
double disk-shaped delaminations
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Fig.3 Inplane force and normal pressure in the
delamination region c,

Fig.4 Inplane forces and normal pressures in the
delamination region ¢,
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Table 1 Material  properties

Materials E [GPa] v p [kg/m®] | h[mm]

Aluminum 724 0.33 2700 0.2
Tough-pitch copper 114 0.35 8600 0.6
Stainless spring steel 14 0.30 7770 0.2
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Fig.5 Comparison between experimental and theoretical frequencies
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