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On the spontaneous formation of hierarchical wrinkles of a thin film attached to
a soft substrate
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Mechanical instabilities of a thin film on a soft substrate generate surface
patterns that can be exploited to fabricate functional materials and devices. In this study, we
have uncovered the spontaneous formation of randomly oriented hierarchical wrinkles of a residually
compressed thin film deposited on a soft polymer substrate and have measured characteristic
dimensions of the wrinkles. When a compressive strain is uniaxially applied to the film after the
wrinkle formation, the randomly oriented wrinkles begin aligning unidirectionally. As the
compressive strain is increased, the aspect ratio (defined as the ratio of height to peak-to-peak
distance) of the wrinkles increases, and the value remains constant for a given strain level even
though the film thickness changes.
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