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Supervisor's name : BARBE
Status (prof., assistant prof., …) :
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Fabrice

Associate Professor

Groupe de Physique des Matériaux, UMR CNRS
Website address :
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Website address :
Institution :
https://www.insa-rouen.fr/
Scientific competence of the supervisor:
A major part of the supervisors' activities in the last 20 years has been dedicated to analysing the plasticity of
polycrystals with a full-field numerical approach and has led to large number of papers and citations. This topic has
become strategic in the last three years in the context of bimodal polycrystals (supervision of ongoing PhD, 1 recent
article in Mater Sc Engng A, a chapter in D. Jeulin's tribute book, numerous conferences). This long-standing
experience is in the core of the proposed thesis project. Complementary competences will be provided by Romain
Quey, with whom privileged and fruitfull collaborations are established.
Two major publications in the field proposed for the PhD :
F. Barbe, R. Quey (2011) A numerical modelling of 3D polycrystal-to-polycrystal diffusive phase transformations
1.
involving crystal plasticity, International Journal of Plasticity 27:823–840
R. Quey, P.R. Dawson, F. Barbe (2011) Large-scale 3-D random polycrystals for the finite element method :
2.
Generation, meshing and remeshing, Computational Methods in Applied Mechanics and Engineering
Website address of the personal page :
https://scholar.google.fr/citations?user=jZqT0-gAAAAJ&hl=fr&oi=ao
fabrice.barbe@insa-rouen.fr
Supervisor's email :
Description of the research work proposed for a PhD
Topic # (see list) : I.V-6 and I.V-8
Laboratory :

Title :

Statistical characterization of microstructure-properties relationships in architectured polycrystalline materials
using full-field crystal plasticity

Subject :
The study of architectured microstructures of polycrystalline materials has gained much interest in the last years for the
enhancement of properties that they can provide when combining size effects and spatial distributions of elementary
heterogenities such as grains or particles. Recent advances in the control of elaboration processes such as sintering,
severe plastic deformation combined to heat treatments, additive manufacturing,... open new routes for the
development of materials whose properties will be controlled from a bottom-up approach: the challenge is to set
process parameters according to a prescribed architecture which itself will be defined from desired properties. To this
respect, full-field polycrystal plasticity modeling provides an efficient and low-cost mean to establish the relationships
between microstructure and properties and hence to guide material processing: as highlighted in the supervisors'
bibliography, microstructures with large varieties of morphological characteristics and specific architectures can be
obtained from a material descriptor and then be considered in virtual mechanical testing with a full-field numerical
method. The subject of this PhD proposal is specifically the determination of these microstructure-properties
relationships from a statistical ground: what correlations arise between morphological characteristics and properties on
a wide range of architectures such as bimodal polycrystals, gradient structures.
Keywords :
Polycrystals, crystal plasticity full-field modeling, architectured metal alloys, data mining
Expected collaborations :
Romain QUEY, CNRS Associate Scientist, Ecole Nationale Supérieure des Mines de Saint-Etienne, Centre SMS,
laboratoire Georges Friedel, CNRS UMR 5307, France

Background required from the applicant :
Qualifications are an MSc degree in engineering mechanics or computational materials science. Competence and
experience in plasticity of materials, FE modelling, programming. Good level in french and english.

Existence of a PDF file detailing the proposal ("yes" or "no") :
(see guidelines on the website www-csc.utt.fr)

yes

