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Effect of Lamination Constitution on Buckling of Composite Laminated
Cylindrical Shells under Hydrostatic Pressure
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Abstract

Advanced fiber-reinforced laminated composite materials have been used for structural members
in various fields, because of their high specific strength and stiffness. In general, laminated
composite cylindrical shells behave differently from homogeneous orthotropic cylindrical shells due
to their anisotropy and unsymmetric lamination. In the present paper, the buckling problems of
carbon fiber/epoxy (CFRP) cross-ply and angle-ply laminated cylindrical shells under hydrostatic
pressure are considered. That is, the effects of stacking sequence, number of layers, lamination angle,
buckling modes and dimention of cylinders, on the buckling pressure are analysed by assuming the
buckling patterns which satisfy the equilibrium equation based on the Flligge-type expressions.

Keywords : Sructural analysis, Composite materials, Laminated cylindrical shells,
Buckling strength, Hydrostatic pressure, Lamination constitution
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Fligge Fig.1 Configuration and coordinates of composite
laminated cylindrical shell.
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Fig.2 Geometry of an N-layered laminate.
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Fig.3 Variation of Buckling coefficients of symmetric

cross-ply laminated cylindrical shells with shape

parameter Z.  ( Inner lamination angle 6 =0°)
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Fig.4 Variation of Buckling coefficients of symmetric

cross-plylaminated cylindrical shells with shape
parameter Z. ( Inner lamination angle 6 =90°)
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Fig.5 Variation of Buckling coefficients of antisymmetric

cross-ply laminated cylindrical shells with shape

parameter Z.  ( Inner lamination angle 6 =0°)
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Fig.6 Variation of Buckling coefficients of antisymmetric
cross-ply laminated cylindrical shells with shape

parameter Z. ( Inner lamination angle 6 =90° )
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Fig.7 Variation of Buckling coefficients of symmetric
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