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Wrinkling of stretched, elastic films: experimental validation of a theoretical prediction 

The mechanical behavior of thin sheets has been widely discussed recently (e.g. [1],[2]). In my project I investigated the wrinkling of highly stretched, thin, elastic films clamped at both ends experimentally and numerically. Up to now for such problems the von Kármán plate theory [3] has been widely applied. This theory allows for large deflections, thus it is geometrically nonlinear, however, it's applicability is restricted by the small strain assumption. The von Kármán theory predicts that wrinkles of a suitably thin film emerge at considerably small stretch and this pattern will be stable irrespectively of the increase in the stretch. A recent publication [4] has extended the theory to the range of large in-plane strains. It predicts that beyond a critical stretch (which depends on both the thickness and the aspect ratio of the film), the wrinkles disappears making the trivial solution stable again. My project aims experimental validation of this prediction. Furthermore I compare the value of the critical stretch from the experiments to numerical results of a new, nonlinear finite element algorithm, which accommodate both the von-Kármán and the extended theory for large strains.
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