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Wrinkling of thin stretched laminated strips made of fiber reinforced elastomers is studied by
means of the finite element method. The constitutive behavior of the individual plies is modeled
using the Holzapfel-Gasser-Ogden (HGO) model [1] for which the material parameters are
calibrated from experiments by employing a micromechanics based approach.
Linear eigenvalue analyses under consideration of a pre-loading are used to evaluate the critical
tensile loads of the laminated strips as well as the mode shapes, i.e., the wrinkling patterns
at the onset of buckling. Furthermore, a load-displacement analysis employing a moderately
imperfect strip is used to study the influence of the layup on the evolution of the wrinkling
pattern in the post-buckling regime in terms of wrinkling amplitude and the orientation of the
wrinkles with respect to the material principal axes as exemplified in Figure 1. The obtained
results can, e.g., serve as basis for designing structures with tunable surface behavior [2].

Figure 1: Evolution of the wrinkling pattern in the post buckling regime (right) of a single -45 ply under global
tensile loading for applied overall streches of λ = 1.065, 1.069, and 1.140 in plot (1), (2), and (3), respectively.
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