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| nter faces and Plastic Defor mation of Materials

From Theory to Engineering

puring plastic deformation, lattice dislocations impinge on grain boundaries (GBs) that play the role of strong
obstaclesfor glide. If the temper ature and/or the stressincrease, some dislocations enter a GB creating intergranular
stresses. In order that the deformation may go further, these stresses must be relieved. This may be realized by
different processes that depend on the core structure of the GB. These processes are particularly important in the
first deformation stage when the Hall-Petch law (that reliestheyield stressto the grain size) applies. In the first part
of thetalk, the GB structure and the different GB accommodation processes will be described.

In the second part, each phenomenon previously modeled is illustrated by Transmission Electron Microscopy
(TEM) including different techniques: conventional, weak beam, in situ and High Resolution (HRTEM)
investigations. The dislocation reactions are observed in different types of GBs (singular, vicinal and general) in
copper specimen with different grain sizes Some particular GB behaviorsin nanocrystalline copper are emphasized.

Finally, an attempt is made to relate the GB mechanisms observed at the micro/nano scales to the macr oscopic
behaviors of a polycrystal where the GBs form an ensemble. This approach constitutes a first step towardsa “Grain
Boundary Engineering”.
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