Solitary waves in quasi-incompressible dispersive hyperelastic materials:
An application to martensitic alloys.
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In the framework of martensitic transformations, the dynamic evolution of the separation zones
between the various phases is an important aspect of research. Falk [1] was the first to find
localized solutions of the domain-wall type between austenite and martensite phases, or
between martensitic twins, using a Ginzburg-Landau model. This phenomenon has since been
observed experimentally in various contexts [2].

Falk [1] obtained a minimal model for this kind of phenomena by considering a one-
dimensional model of the crystal, built by stacking atomic planes parallel to the habit plane and
by considering the shear strain in the stacking direction as the order parameter. It is known that
martensitic phase transition relates to a nearly-volume-conserving spontaneous deformation of
the crystal lattice [3]. This fact is fundamental because thermoelastic effects cannot be
neglected and therefore the incompressibility constraint must be relaxed. A model taking
account this relaxation was proposed by Maugin and Cadet [4]. By considering the continuum
limit of a minimal discrete model, they determined the possibility of pulse propagation in
austenite phase, and in martensite phase, and of kink propagation between martensitic twins
and between austenite and martensite phases. These results were based on methodological
considerations obtained previously by Cadet [5]. In our recent work [6], the results of Cadet
[5] have been rigorously re-analysed and generalised. Using the general theory of
phenomenological elasticity, and a model to describe the inherent characteristic length in the
material, we shed new light on the role of the dispersive terms in the description of the
separation zones between phases.
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