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Phase field and plasticity

When dealing with phase transformations at the solid state, it seems difficult to neglect the influence of
mechanics, i.e. elasticity and plasticity, even in the case of diffusion-controlled transformations. If the
influence of elasticity on kinetics and morphologies has been studied for a long time (see e.g. the pioneer
work of F. Larché and J.W. Cahn [1] and subsequent extensive works of P.W. Voorhees and W.C. Johnson
[2,3]), the influence of plasticity has rarely been addressed. It is indeed difficult to obtain analytical solutions
in relevant cases, and the resort to numerical calculations is mandatory. Despite the extensive use of phase
field models to investigate the interplay between phase transformation and elasticity for nearly 20 years, it
is only recently that the phase field approach has been coupled to plasticity (e.g. [4-8]).

In this talk, | will first present such a coupling between a simple phase field model and a simple J2 plasticity
model, relying on a particular interpolation scheme within the diffuse interface. Using this model, | will
show how the dissolution of a spherical precipitate is influenced by an applied shear stress. In particular, |
will show that plasticity may lead to some morphological bifurcations. In a second part, | will present very
briefly a new route toward modeling plasticity at the atomic scale in the framework of a continuum model,
which is ultimately intended to be coupled to phase field models. | will then focus on the process of
coherency loss of misfitting precipitates that we have been able to investigate with this new model.
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