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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.
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 2 research directors

 40 professors including 7 professors emeriti

 6 researchers including 2 HDR

 55 assistant professor including 12 HDR

 5 assistant teachers

 80 Ph.D. students

 10 postdocs

 2 tempory lecturer

 40 administrative and technical staff

 20 foreign professors greeted by year

 30 students greeted by year

 10 college students by year
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The LEM3 laboratory and the SME CIMULEC have created a

joint laboratory dedicated to the reliability of printed circuit

boards for high added value applications. This joint laboratory

LEMCI, initially funded by the ANR for a three-year period, has

started in March 2015.
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Innovative methods for analyzing textures and 

microstructures
Developping measurement techniques and methods of analysis to

quantitatively characterize a material (morphology and size

of grains, crystallographic orientations, elastic deformation,

dislocations, interfaces...).

Micromechanics, Self-organization, Plasticity, Internal 

Lengths
Understand the relationships between the collective organization of

defects (dislocations, twins, cracks, interfaces, etc.) and the

mechanical behavior of heterogeneous materials (steels, titanium

alloys, aluminium, piezoelectric composites, etc ...).

Study of the mechanisms of evolution of textures and 

microstructures
Understand the mechanisms of evolution of microstructures and

textures during solidification, deformation, recrystallization or phase

transformation.

Texture, anisotropy of properties and operating 

performances
Acquire a better knowledge of the crystallographic and morphological

texture in order to propose a precise description of its evolution during

the elaboration and material processing, to optimize the performances

of the components.

Process optimization
Analyze, understand and optimize the high potential future processes

in surfaces thermo-mechanics, severe plastic deformation of powders

and bulk, powder metallurgy and additive manufacturing.

Numerical methods, instabilities and vibrations
Development of numerical methods in the « Computational

Mechanics » field, with applications in structural mechanics,

manufacturing processes and geomaterials.

Biomechanics and Bioengineering of the muskuloskeltal

system
 Identification and modeling of instantaneous and evolutive

constitutive laws of biological tissues.

 Anatomic and functional restoration of the craniomaxilofacial

region.

 Tissue engineering of the ligament.

Dynamics and extreme conditions
 Behavior of materials in dynamics and extreme environments.

 Multi-scale approaches, instability analysis.

 Dynamic fracture and damage, impact and ballistics.

 Contact mechanics, dynamic friction and wear.

 Multi-material structures: applications to printed circuits boards.

Multiphase media and multiphysics coupling
 Multiscale modeling and characterization of thermomechanical

behavior and damage of multiphase materials.

 Manufactured processes of designed materials and new alloys and

components.

 Analysis of life-span innovate products: relationship between

microstructure-processes-performances.

 Modeling and characterization of multiphysical couplings in

adaptive materials and systems.

High-Speed Contact Interactions 
 Thermomechanical modeling.

 Thermomechanical analysis of contact conditions in machining and

grinding processes.

 Friction and wear under extreme contact loading.

Material Removal in Micro-Cutting and Grinding 
 Grinding process and abrasive wear.

 Micro-machining.

 Burr formation.

 Abradable coating behavior in high speed contact.

Macro-Cutting, Manufacturing Processes,Tools and 

Materials
 Modeling of tool-work material interactions.

 Design of tools with complex geometry: hobbing process, drilling

and deep drilling, broaching.

 Machining of advanced materials (high-strength steels with metallic

inclusions, honeycomb materials, composites...)

 Smart manufacturing processes.

 Artificial Intelligence for machining and cutting tool control.

Mechanics of Materials, 
Structures and Living Tissues

MMSV

Microstructure Engineering, 
Processes, Anisotropy, Behaviour

IMPACT

Thermo-mechanics of 
Manufacturing Processes and 
Tool-Material Interactions

T-PRIOM

Processes Modelization

Evolution of textures and microstructures

Softwares 

Experimentalplatforms

Tool-matter interactions

Modeling and simulation

Manufactoring processeseffects

Numericalmethods Biomechanics

Dynamic Multiphasebackgrounds

Innovativemethods

Dynamicfriction


