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Creep buckling of laminated cylindrical shells made of glass fiber reinforced polyester resin
is studied by means of the finite element method. The material behavior of the individual
plies is modeled using the anisotropic linear-viscoelastic constitutive law presented in [1]. The
input parameters for the constitutive law are derived using a periodic unit cell approach. The
viscoelastic response of the matrix is determined by dynamic mechanical analysis experiments
and the linear elastic properties of the fibers are taken from literature.
Various layups of the laminate as well as different loading scenarios such as pure axial loading
or a pure lateral pressure are considered. The creep deformations as well as the time until
buckling are evaluated for different load magnitudes with respect to the instantaneous buckling
load, as illustrated in Figure 1 for the case of axial loading. The obtained results show a distinct
impact of the lay-up on the creep buckling response and can serve as basis for the design of
structures with high creep buckling resistance.
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Figure 1: Creep response of a cylindrical shell with a [0]4 layup subjected to purely axial loading and for different
load magnitudes with respect to the instantaneous buckling load F∗. The onset of creep buckling is marked by the
red cross and the contour plots show the radial displacements prior and during the collapse of the cylinder.
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