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SCIENTIFIC CONTEXT :

 

Energy barrier for cavity nucleation and representative configurations (inital, saddle and final).

Cavities  are  often  at
the  origin  of  the
damage  of  materials.
Examples  include  :
ductile  fracture
initiation  in  metals  [1,
2],  damage  related  to
hydrogen  storage,
dewetting of thin films,
cavitation  by
electromigration  in
microelectronics...
Modeling  the  first
stages  of  cavity
formation is key to the
development  of  more
resistant materials.

MISSIONS :

We have recently  developed an atomic scale Monte Carlo (MC) method [5] capable of sampling the vacancy
clusters configurations, within the framework of classical statistical mechanics, in complex crystalline structures,
such as grain boundaries and including the effect of mechanical stresses. Preliminary results (Fig.) reveal that the
interaction of the vacancy with the other  defects, prior  to the application of stress is of primary importance.
Therefore, the code needs to be extended to more realistic defect configurations, for  example, a dislocation
impinged on a grain boundary. The second aspect of the problem will be explored by producing and analyzing
three dimensional dislocation arrangements by a meso scale discrete dislocation dynamics code [6]. The idea
will be to transfer the local stress levels from the dislocation scale to the atomic scale within the MC code.

OUTLOOKS :

Possibility of a PhD (funding already obtained). 
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