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ABSTRACT

The interest in the dynamic behaviour of micro- and nano- structured materials has grown in
the last years. The classical theories of elasticity and magnetism cannot explain some of the
experimental data concerning the properties of such materials with complicated microstructure.
In particular, different from classic elasticity, nonlinearity in complex materials may be strong.
Sometimes, it is caused by the presence of the components with contrasting elastic features
including cracks, intergranular contacts, dislocations at the grain boundaries of polycrystals, see,
e.g.[1] . An influence of magnetic field revealed essentially nonlinear strains in paramagnetic
crystals [2]. In all above mentioned cases there exists dispersion caused by various reasons.
It gives rise to a balance between nonlinearity and dispersion thus to a possible existence of
localized strain waves.

In this paper it is shown that essentially nonlinear models for solids with complex internal struc-
ture may be studied using phenomenological approach based on the formal use of the stress-
strain expansion obtained for the weakly nonlinear strains. One way is to substitute this expan-
sion into the equations for macro-strains while another approach is based on an introduction of
a micro-field, like it was done in the weakly nonlinear case in [3] using the Mindlin theory. It is
found that both approaches give rise to the same nonlinear equation for travelling longitudinal
macro-strain waves whose solitary wave solutions differ from those of the model equation in the
weakly nonlinear case. In particular, essential nonlinearity provides simultaneous existence of
both compression or tensile localized strain waves.

Numerical simulations are performed in order to see how an arbitrary perturbation evolves into
a sequence of localized waves and how they are interact each other. Some preliminary results
may be found in [4,5].
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