
 

 
 
 

RESEARCH TOPIC FOR THE PARISTECH/CSC PHD PROGRAM 
(one page maximum) 

 
Field: Materials Science, Mechanics, Fluids 
 
Subfield: (Mechanics of materials, physical metallurgy) 
 
Title: A Self consistent crystal plasticity model coupled to a mean field model for 
microstructural evolution predictions 
 
ParisTech School: MINES ParisTech | PSL 
 
Advisor(s) Name: François Bay, Daniel Pino Muñoz, Charbel Moussa 
Advisor(s) Email: francois.bay@mines-paristech.fr, daniel.pino_munoz@mines-
paristech.fr, charbel.moussa@mines-paristech.fr  
Research group/Lab: Centre de mise En Forme des matériaux (CEMEF) 
Lab location: 06904 Sophia Antipolis, France 
(Lab/Advisor website): www.cemef.mines-paristech.fr 
 
Short description of possible research topics for a PhD: (10-15 lines in 
English + optional figure) 
 

Controlling the microstructures of metallic alloys can lead to an improvement of in 

use properties. Therefore, prediction of the microstructure evolution during 

thermomechanical treatments is of utmost importance in many industrial applications. 

Physical mechanisms responsible for microstructural evolution take place at different 

scales. At the structural parts scale, it is not possible model explicitly all those 

mechanisms. For this reason, simplified models based on an implicit description of 

the microstructure, so-called mean-field models, can be used. Because of the 

complexity and the heterogeneity of the thermomechanical conditions, mean-field 

models predictions need to be built on strong physical basis. In this project we aim at 

implementing mechanical homogenization techniques, based on self-consistent 

approaches, in order to accurately describe the mechanical response of a polycrystal. 

This accurate mechanical response will then be used to propose reliable mean-fields 

models of the evolution of the microstructure. The developed technique will be 

applied to thermo-mechanical loading paths induced by electromagnetic forming 

processes. 
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