KEY
NUMBERS
 30 professors including 5 professors emeriti
 34 MCF including 10 HDR
 1 research director CNRS
 7 researchers CNRS including 1 HDR
 70 Ph.D. students
 13 postdocs
 34 administrative and technical staff
 15 foreign professors greeted by year
 15 students greeted by year

The Laboratory of Excellence 'DAMAS' (Design of Alloy
Metals for low-mAss Structures) is approved within the
'Investment in the future' action of the French Goverment
in the 2012 Campagne. The metallurgists of two
laboratories LEM3 and IJL (Jean Lamour Institute, Nancy)
constitute the Labex DAMAS.

LabEx Director: Laszlo TOTH
laszlo.toth@univ-lorraine.fr
Phone: +33 (0)6 04 52 82 08
labex-damas.com

LEM3 Saulcy
Ile du Saulcy
F-57045 Metz - cedex 01
FRANCE
Tél. : +33 (0)3 87 31 53 60

LEM3 Technopôle
4 rue Augustin Fresnel
F-57078 Metz - cedex 01
FRANCE
Tél. : +33 (0)3 87 37 54 75

Laboratory Director
Mikhail LEBEDKIN
mikhail.lebedkin@univ-lorraine.fr
Tél. : +33 (0)3 87 37 53 61

Recognized by the CNRS since 2013, the Research
Federation GI2M FR 3574 promotes research
collaborations between the laboratories of Lorraine and
European partners working in the fields of mechanics,
materials and processes.

GI2M Director: El Mostafa DAYA
el-mostafa.daya@univ-lorraine.fr
www.gi2m-metz.fr

Deputy Director
Albert TIDU
tidu@enim.fr
Tél. : +33 (0)3 87 37 53 95

APLI: Self-organization, plasticity and
internal length scales

3TAM: Transformation, Textures,
Topology and Anisotropy of Materials
3TAM team studies microstructures (with their 3D topology) and
crystallographic textures (at micro- and macro-scales) of
polycrystalline materials, with focus on changes induced by
phase transitions during thermal, mechanical and/or physical
processing, to better understand how the changes alter materials'
macroscopic behaviour, especially their anisotropy.

SIP: Surfaces, Interfaces and machining
Processes
The team is developing thermo-mechanical experimental and
modeling approaches of cutting, micro-cutting, machining
processes, micro-machining, and joining (friction stir welding).
The interest is focused on contact phenomena at tool-chip and
tool-workpiece interfaces, tool wear and machined surface
integrity. Machinability and micro-machinability of materials (high
strength alloys, biomedical materials, nano-structured materials)
are studied. The research works are carried out with the support
of the experimental machining platform "usinov."

The LEM3 was founded in 2011 by merging two CNRS
laboratories located in Metz: the Laboratory of Physics
MESSAGE
and Mechanics of Materials (LPMM) and the Laboratory
FROM
DIRECTOR for Study of Textures and Application to Materials
(LETAM). From this fusion has emerged a center for
transdisciplinary experimental and theoretical research
combining mechanics of solids and metallurgy,
materials science, chemistry, and physics, to ensure a
better visibility of research in Metz and Lorraine and an
effective knowledge transfer to industrial partners, while
maintaining the balance between basic and applied
approaches.

The APLI team focuses on the inhomogeneity of spatial
distributions and the self-organisation of microstructural defects
(dislocations, point defects, twins, etc.) during plastic deformation
of crystalline materials, and on the influence of these collective
phenomena on the mechanical properties of materials.

MeNu: Computational Mechanics
The key issues addressed by the research group are numerical
methods for non-linear boundary value problems with applications
to manufacturing processes, vibration and geomechanics.
Original results have been found about damping
and
vibration of composite structures, instabilities in soils, in sheet
metal forming and thin-walled structures, bifurcation analysis,
multiscale simulations and behavior of clays.

TMP: Texture, Microstructure, Processing
The main objectives of the TMP research team is to understand
and to model the evolution of the microstructure associated with
metal forming processes and to find the best conditions for
generating the optimal textures and microstructures to satisfy the
in-service requirements.

The LEM3 join the expertise of the LPMM in solid
mechanics, from the scale of the material microstructure to
that of the structural design and manufacturing processes,
and the expertise of the LETAM in the microstructure
characterization and materials development, aiming at
elaboration of desired microstructures. Through this
multidisciplinary nature, the LEM3 collaborates with more
than 60 laboratories worldwide.

7 RESEARCH TEAMS
CeDyn: Material responses under
extreme conditions
The research group CeDyn is involved in the description, under
extreme conditions, of the mechanical behavior of materials at
different scales. Theoretical, numerical and experimental
approaches encompass various topics such as: high strain rate
loading, dynamic damage and friction, thermo-mechanical
coupling, rapid metal forming processes, impact and shock
waves. Those works enable to describe the mechanical response
of materials in service up to fracture.

SMART: Multiphase Systems, Applications,
Rheology, Fatigue Resistance
SMART
team’s
objectives
are
related
with
microstructure analysis and behavior modeling in multiphase
materials. i.e. Martensitic transformation in steels, shape
memory alloys and titanium-based alloys ; Damage mechanisms
and fracture in metals and composite materials. Its main
applications fields are transportation and biomedical implants.

In several research areas, such as plastic and thermoplastic
instabilities, martensitic transformation, microstructure and
texture in thermomechanical processing, multi-scale
modeling, dynamic behavior of materials, the LEM3 finds
itself among the best internationally teams. Its expertise
covers a wide range of materials (metals and alloys, smart
materials, composites, geo-materials...) and applications
(automotive, aerospace, energy, engineering...).

www.lem3.fr

