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Abstract

Nanostructuring metallic alloys appears as a promising route to achieve high strength and low weight materials or materials
with unique combination of high strength and high electrical conductivity for low carbon emission in the automotive
industry. This presentation reports about the achievement of such unique structures in aluminium alloys processed by severe
plastic deformation. In such systems, grain size refinement mechanisms are controlled both by the creation of crystalline
defects (especially dislocations) and dynamic recovery processes. In this presentation, it is proposed to discuss about the
influence of alloying elements considering their interaction with such defects. These atomic scale mechanisms were
investigated by analytical microscopy. After a short introduction summarizing the complimentarily application of probe
corrected TEM and Atom Probe Tomography (APT), various examples of ultrafine grained alloys will be presented. Beside
the classical influence of the processing temperature and of the solute content on the final grain size, we will focus on
specific cases of deformation induced solute redistribution like grain boundary segregations, clustering or nanoscale
precipitation. It will be shown that such features can dramatically influence the properties and that they are promoted first
by the enhanced atomic mobility resulting from deformation induced defects (especially vacancies) and second by
“non-equilibrium” boundaries with extrinsic dislocation arrays. As a conclusion, some possible routes to optimize the
combination of processing parameters and alloy compositions will be proposed to achieve enhanced combination of
properties for future applications in low weight applications of the automotive industry.
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CONTACT - Research Support and International Affairs Division

Dr. Xavier Sauvage made his PhD on Atom Probe Tomography (APT) investigation of phase transformations in nanoscaled
composites processed by severe plastic deformation. After a short stay at the Max Planck Institut in Stuttgart, he was hired
in 2002 by the CNRS to lead some research on nanostructured materials and severe plastic deformation at the University of
Rouen, France. Using APT in combination with transmission electron microscopy, he investigates deformation induced

atomic transport, interdiffusion and phase transformations especially in nanostructures processed by severe plastic
deformation.
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