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Description of the thesis
The deformation of amorphous materials at the continuous scale (>mm) is primarily based on a
phenomenological description of the mesoscopic scale (~mm). This multidisciplinary project, at the
interface between physics and mechanics, aims to better ground these approaches by achieving a
rigorous passage between the atomic and mesoscopic scales.

Figure 1:  Multi-scale strategy
in  which  macroscopic  (top)
and  microscopic  (bottom)
mechanical  responses  are
investigated  in  elasto-plastic
and atomistic models.

mailto:sylvain.patinet@espci.fr
https://people.cmm.minesparis.psl.eu/users/willot/
https://www2.cmm.minesparis.psl.eu/nous-rejoindre/
https://blog.espci.fr/spatinet/
https://www.pmmh.espci.fr/
mailto:francois.willot@minesparis.psl.eu


For this,  we will  rely on our recent methodological  advances both at  the atomic scale (partner
ESPCI) and mesoscopic by FFT methods (partner Mines). This approach has already been validated
in the case of simple loading and plasticity. We propose to extend this study to complex and more
realistic cases (non-monotonic loadings and different fictitious temperatures) and damage. For each
protocol,  mesoscopic  and atomistic  simulations  will  be  compared quantitatively  to  identify  the
relevant  parameters.  The  expected  results  will  allow  the  derivation  of  physically  justified
constitutive equation for amorphous solids.
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