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DIGIMU is an ANR industrial Chair handled by ARMINES

MINES ParisTech and co-funded by ANR and an industrial
consortium formed by ArcelorMittal, AREVA, ASCOMETAL,
AUBERT & DUVAL, CEA and SAFRAN. This Chair deals with
the Development of an Innovative and Global framework for
the ModelIng of MicrostrUctural evolutions involved in metal
forming processes. DIGIMU® is also the name of the resulting
software developed by the company TRANSVALOR as a project
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partner.
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followed by ferrite within a distance comparable to the width of
the cementite lamellae, results in growth velocities that are in
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aries). Subsequently, Mecozzi et al. [19–21] conducted similar 2D
simulations to describe continuous cooling transformation kinetics
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and selecting a suitable nucleation scenario (undercooling for
nucleation, selection of nucleation sites at austenite grain bound-

In order to accurately describe the 3D evolution of polycrystals
(recrystallization, phase transformations…), full-field methods
such as the phase-field (PF) or the level-set (LS) methods have
to be employed. In this context, a new FE numerical framework
to model grain growth (GG) and recrystallization (ReX) based
on a LS description of the interfaces and meshing/remeshing
capabilities has been recently developeda .
Nowadays, the
LS approach is used for Rex/GG modeling in the context of
uniform grids with a finite-difference formulation or in a FE
framework on unstructured mesh. LS method is also particularly
interesting for the modeling of Smith-Zener pinning or promising to deal with high anisotropy level of grain interface properties.

fit experimentally observed transformation kinetics. However,
the selection of the mobility values depends on the assumed nucle-

The 3-year PhD will take place in CEMEF,
an internationally-recognised research laboratory of
MINES ParisTech located in Sophia-Antipolis, on the
French Riviera. It offers a dynamic research environment, exhaustive training opportunities and a
strong link with the industry. Annual gross salary:
around 26ke. She/He will join the MultiScale Modeling (MSM) and the Metallurgy Structure Rheology (MSR) research teams under the supervision of
M. Bernacki, N. Bozzolo and C. Moussa.

Interestingly, if the LS approach was recently extended to other
self-diffusion mechanisms such as spheroidization in titanium
alloys or sintering in powder metallurgy, solid-solid phase
transformations (SSPT) was not yet adressed despite the obvious
interest to couple phases and grains evolutions in the same
LS numerical framework. In the proposed PhD project, the
existing LS framework will be extended in order to model SSPT.
The new proposed formalism will be investigated in context
of austenite-ferrite transformations for a steel and evolution of
second phase particles for a nickel based superalloys. Moreover it
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Finally, the resulting developments will be prepared for integration in the DIGIMU® software package.
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