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Traditionnally, the interest of physicists for phase transformations in
the metallic solid state has been focussed either on order-disorder transi-
tions, or on phase separation involving nucleation and growth or spinodal
decomposition. In these problems, the techniques from statistical physics
( Monte Carlo simulation ) as well as the continuum approaches have
proven to be very powerfull. However, ”real life”as encountered in indus-
trial situations , require complementary approaches: dealing with long
time behaviour and the role of vacancies on the selection of kinetic path,
dealing with non isothermal heat treatments such as the ones obtained
during welding, dealing with other types of transformations involving in-
terface migration and allotropic transformations. In turn, these questions
driven by the side of application generate very fundamental questions on
the coupling between thermodynamics and kinetics which might renew
the interest of the physics community for these problems. The present
contribution will illustrate on some examples from the physical metal-
lurgy of steel and aluminium alloys the values and limits of the current
approaches.


