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Atomic-Scale Understanding of Deformation Mechanisms
in Advanced Metallic Materials

Abstract:

The design of advanced metallic materials with enhanced mechanical properties is always based on
microstructural optimization and proper control of the nucleation and propagation of crystalline defects
such as dislocations and twins.

In 1956, the movement of a dislocation was observed for the first time in an Al foil through transmission
electron microscopy. Since then, further developments on electron microscopy have allowed us to not only
characterize those defects at higher resolution, but also to study in-situ their dynamic interaction during
deformation.

In this talk, I will present current methodologies based on in-sifu nanomechanical testing and cutting-edge
characterization techniques to understand, at the atomic scale, phenomena such as the role of dislocations
and nanotwins on the strength and ductility of nanostructured Mg alloys, thermal stability of
nanocrystalline materials, the dynamic interaction between solute atoms and dislocations in body centered
cubic alloys, among others. Computer simulations using the most advanced interatomic potentials are
being implemented in support of our experimental approaches. Combined, these techniques are breaking
new ground and providing a framework for the design of advanced structural materials.
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