
     
  

 

 

PhD position at Paris 13 University 
 

Subject: 
Multiscale Large Damage-Elastoplastic Deformation Modelling 

 
General context 

The needs for ultra fine microstructures are considerable from both scientific and technological 
viewpoints. Among the available processes for producing such microstructures, powder metallurgy routes play a 
key role. The need for such microstructures keeps growing for a variety of new applications such as Catalysts & 
Hydrogen Storage, Conducting Paste, Solid Rocket Fuel, etc. These applications are identified and developed 
with respect to many advantages such as increased surface area, increased electrical conductivity, enhanced 
magnetic properties, mechanical properties, size dependant absorption properties and faster sintering kinetics …  
Along with the development of processes to fabricate such microstructures, the properties of nanocrystalline 
metals have been a major focus for computational materials science in recent years, particularly the behaviour of 
the grain boundaries (GBs) often associated with the atomic level mechanisms of plastic deformation, as 
analyzed through experiments, numerical simulations and theoretical models. 
 
Objective 

A rather consequent work of modelling in interaction with the experimental analysis remains to be 
made, and this in spite of encouraging results of our micromechanical modelling already obtained within the 
framework of recent PhD studies, but which remain confined at small deformations. 
The experimental analysis will first of all provide us the most relevant mechanisms of plastic deformation and 
damage, which will be carried out during MIMIC project. Then, a more theoretical work dealing with a large 
strain damage elastoplastic formulation and its numerical finite elements implementation will be carried out. The 
recruitment is based mainly on academic credentials such as Computational Mechanics. The candidate will have 
to interact with various partners in the framework of the MIMIC project. 
 
Financial support: 

This PhD position is financed by the project ANR 09-BLAN-0010-01 MIMIC (Methods in 
Engineering of multi-scale metal/metal Microstructures: Mechanical properties & Micromechanical Modelling. 
http://mimic.anr.free.fr). The possibility of teaching during the PhD period will be offered within the framework 
of a management or that of simple vacations. 
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