Mechanical behavior and stability of 2D-Materials
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Buckling phenomena of thin plates have been studied and well described based on
the thin plate model developed at the beginning of the 19th century by A. Féppland T.
von Karman (referred to as FvK). The theory makes it possible to understand the
mechanical properties of the plate under stress based on the buckling phenomenon
and has been used to determine the elastic properties of metallic thin films which
generally differ from those of the same materials at the bulk state (1). But as thin films
are well described, this theory is yet in the dark to describe 2D materials.

Indeed, understanding the properties of 2D materials gradually unlocks a wide range
of opportunities in the technological revolution, particularly in applications like flexible
electronics and nanodevices (2). This require a controlled mechanical stability of the
material under severe conditions. It is therefore essential to study how 2D films
respond to stress/strain. However, the study of mechanical properties are often set
aside compared to the electronic properties.

The objective of this research is double :

- To experimentally explore by SPM the behaviour under deformation by uniaxial
compression of two well known materials: graphene and MoS..

- To take advantage of the buckling phenomenon induced on the 2D material by
its substrate to extend the FvK theory to 2D scale.

This poster will give a first insight of our studies towards those two objectives.
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