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Study on the water-induced deformation of wrinkle patterns in thin films
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Spontaneous formation of wrinkle patterns in compressed thin films has
attarcted much attention. Recently, we have uncovered a phenomenon in which wrinkles transition into
folds when a water droplet comes in contact with the wrinkles. However, the underlying mechanism
remains to be elucidated. In this study, through in-situ microscope observations, we have revealed
that the capillary forces of water help to increase the local compressive strains, which causes the
water-induced wrinkle-to-fold transitions to occur. Furthermore, we have shown that the transitions
can be induced only when the film is sufficiently thin and superhydrophilic. The characteristic
dimensions of the resulting folds vary according to the film thickness. The water-induced
wrinkle-to-fold transition offers a simple method for developing folds at designated locations on a
wrinkled surface formed under small biaxial compression, which 1s difficult to achieve with

conventional approaches.
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