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ABSTRACT

Thin polymeric film play an important role in many applications, including microelectronics, flexible displays, and protective film for products. Poor adhesion between a thin film and the underlying substrate can cause defects such as corrosion and delamination during processing and use. On the other hands, strong adhesion can result in sticky residue on the products. Therefore, controlling adhesion of thin film has been important in those applications. However, the adhesion of polymer thin films is hard to measure due to their brittleness, greatly complicating sample preparation and handling. Here, a method for measuring the adhesion of polymeric thin films to a soft elastomeric substrate is proposed which exploits the transition from wrinkling to delamination. In prior research, the critical strain for film delamination from a wrinkled surface has been well described mathematically and is affected by the thickness of the thin film, the critical strain energy release rate and the plane strain modulus of the thin film and substrate. Based on this critical delamination strain relationship, the critical strain energy release rate (a metric of the interfacial adhesion) is verified through the use of a well-characterized, model materials system (thin film (polystyrene, PS) and the substrate (poly (dimethyl siloxane), PDMS)) by determining the onset of delamination after wrinkling. In this work, the basic knowledge of the topic is discussed to better understand how the adhesion of polymer is interpreted as a viewpoint of fracture as well as the transition from wrinkling to delamination.
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