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Short description of possible research topics for a PhD:  

To perform accurate numerical simulations of industrial process requiring plastic deformation of 

metals (e.g. forging, metal sheet forming), high parameter number constitutive laws of the mechanical 

behavior were developed. But their use in industry faces the complexity of the identification protocol 

of 10 to 200 parameters which requires a large number of standard mechanical tests.  

This PhD project aims the development and the implementation of an identification procedure of the 

parameters of a plasticity yield criterion in the frame of large plastic deformation. This identification 

protocol will use a finite element model updating (FEMU) method based on both the total applied 

force–displacement curve and the full-field strain measurements obtained with a limited number of 

tensile tests performed with a non-standard sample which will be designed. This sample will have the 

merit of enhancing simultaneously: the heterogeneity of the strain fields and their sensitivity to the 

yield criterion. The stability of the identification algorithm will be tested on virtual tensile tests 

performed on the same sample type by adding perturbations to numerical simulation results. Finally, 

the protocol will be validated by performing tensile tests on another non-standard sample which was 

not included in the identification data. 
 

  

 

Heterogeneous tensile test: longitudinal 

strain field [Haddadi and Belhabib, 2012] 

 

Required background of the student:  

 - Mechanical engineering, Mechanical behavior of materials 

-  Finite element method and Matlab tools will be appreciated. 
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