
Post–Doctoral Position
at Mines ParisTech

Multiscale modelling of new high strength
and high strain hardening titanium alloys

The objective of the research is to develop constitutive models describing the mechanical be-
haviour of a new generation of titanium alloys with promising properties for aeronautic applications
[1, 6]. The multiscale model will include plastic slip and twinning mechanisms that are active in
these alloys at room temperature. For that purpose, two types of approaches will be proposed. The
first one is based on nonlinear homogenisation techniques recently developed for metallic polycrys-
tals [3, 4]. This model will be extended to twinning mechanisms and to large deformations within
efficient algorithms for the computation of a large number of grains to represent the texture of the
material. The second approach is dedicated to the plasticity and twinning at the grain scale within
polycrystalline aggregates. Continuum crystal plasticity models will be used to compute the hetero-
geneous deformation field inside the grains and the interaction with neighbouring grains depending
on grain misorientations [2]. The development of twins inside the grains will be accounted for using
phase field methods coupled with crystal plasticity [5]. Comparisons will be drawn, on the one hand,
with experimental observations of the deformation mechanisms and, on the other hand, with phase
field simulations of twinning and phase transformation performed by the two other partners of the
project. Special attention will be paid to the optimization of strain hardening of these new materials
by controlling the relative importance of the various deformation mechanisms and their interaction,
as evidenced by experimental observations. Implications for the ultimate strength of these materials
will be drawn.

This research will take place in close cooperation with the Chimie ParisTech Research institute
(CNRS UMR 8247) and LEM-ONERA-CNRS (UMR 104) within the ANR project TiTWIP New
titanium alloys with a combination of high strength, strain hardening and high ductility, induced by
TRIP and TWIP effects.

We are looking for a post–doctoral researcher with an outstanding PhD in mechanics of materials
and strong background in computational mechanics and crystal plasticity. Financial support is
provided for 18 months.

Finite element computations of 2D and 3D polycrystalline titanium aggregates : finite element mesh
and plastic slip maps during tension, after [2].



Duration: 18 months over the period 2017–2019
Place: Mines ParisTech, Centre des Matériaux, Paris and Evry, France
Wanted skills: A strong profile combining computational mechanics and crystal plasticity.
Contact: Samuel FOREST
Mines ParisTech, Centre des Materiaux UMR 7633 www.mat.mines-paristech.fr
B.P. 87 91003 EVRY Cedex, France
Samuel.FOREST@ensmp.fr Tel 33 1 60763051
http://matperso.mines-paristech.fr/People/samuel.forest
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