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The main topic of this presentation is concerned with the 
study of the coupling between the mechanical properties 

of thin films on substrates and their morphologies. In a 
first part, the aging of the buckling patterns experimentally 
observed at the mesoscopic scale onto the surface of metallic 
thin films deposited on substrates is studied by means of 
finite element simulations (FEM). The conditions for the 
transition from straight-sided wrinkles to telephone-cords or 
circular blisters are first discussed. The problem of the shape 
instability of multilayered hyperelastic solids has been then 
considered and the in-phase and out-of-phase configuration 
for a thin layer embedded in a heterogeneous matrix has 
been discussed versus the elastic coefficients of the different 
neo-hookean materials. In a second part, the evolution of the 
vicinal surface of gold single crystals deformed by external 
uniaxial compression tests and in situ observed by UHV 
scanning tunneling microscopy is investigated (see figure 
2). It is demonstrated that the slip traces resulting from the 
emergence of moving dislocations at the free surface highly 
modify the organization of the vicinal steps. A model based on 
energetic considerations is proposed and discussed to explain 
the observed phenomenon.
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