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The embrittlement of a polycrystalline ductile metal by the attack of a
lower melting point metal is a long-standing problem for many indus-
trial applications, and it has often led to disastrous material failure.
Despite significant progress in understanding, the complexity of mech-
anisms involved and their interplay make a profound comprehension
of this effect very challenging.

In this talk I will focus on a specific aspect of the embrittlement pro-
cess, which is related to the phenomenon of grain boundary premelting.
It allows for the formation of thin liquid films at grain boundaries al-

ready below the bulk melting point, which therefore facilitates fast
transport of alloying components in a polycrystalline material with si-
multaneous reduction of strength. Recent developments of amplitude
equations models allow to address this phenomenon from a theoretical
and modelling perspective, linking continuum aspects of phase forma-
tion with the atomistic features of grain boundaries. This model allows
to explain quantitatively the grain boundary premelting transition in
terms of a short ranged interaction between adjacent solid-melt inter-
faces.

Beyond the analysis of nanoscale equilibria, also the kinetics of the
grain boundary wetting process will be discussed, using a new Green’s
function based description. We find that the short ranged interactions
strongly influence the wetting kinetics in the diffusion-limited regime.


