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Abstract: As far as the basic structure of thin film/substrate commonly used in flexible electronic devices and thermal
barrier coatings is concerned, when the film is very thin, it can be found that the failure modes of interface in a film/
substrate structure are significantly different from those of macroscopic scale, namely, a new interface failure, slipping
failure, which is observed in experiment research. Considering this phenomenon, the failure model of interfacial slip-
ping is provided. Analysis is performed to obtain the energy release rates and stress intensity factors to study the failure
mechanism of this structure. The relationships between energy release rates, stress intensity factors and film-substrate
thickness ratio are studied. Theoretical results coincide well with the experimental phenomena. Thus, the present solu-
tions can be used in structure design of flexible electronics.
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Figure 1. (a) Schematic diagram of the experiment; (b) Schematic
diagram of the theoretical analysis model
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Table 1. Material parametersand geometric parametersin the
structure
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Figure 2. The comparison of energy releaserate of the present
theoretical solution with that of FEM result
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crack tip based on finite element ssimulation
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diusfor different film thickness
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