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Editorial

Current research investigating the thermo-mechanical behavior of materials at
elevated and high loading conditions is performed on two major branches: one is
concerned with the elastic, plastic and failure behavior of materials described by
constitutive relations in the deviatoric stress space. The other branch is focused on
the shock wave formation and propagation where the hydrostatic stress represented
by an Equation of State is of primary interest.
In both branches a trend can be observed that is present in all fields of material

sciences and that is the interest in understanding the observed phenomena on ever
smaller scales in space and time. Existing methodologies in atomistic research and
molecular dynamics are applied to understand the macroscopic material behavior.
On an intermediate scale, so-called meso-mechanical methods are concerned with the
interaction between individual crystals, yarns of a woven fabric or between mortar
and aggregate in a concrete material. One of the most challenging parts of that multi-
scale-material research is the so-called bridging between the scales, i.e. the formulation
of relations between observations made on different length scales. As a consequence,
an integrated experimental and numerical approach has become an indispensable tool
to perform that kind of materials research.
Ever growing demands for reduced energy consumption with at least constant if

not improved levels of safety puts all kinds of lightweight structures and new gen-
eration of lightweight materials in the center of current research. In order to enable
highest levels of safety, crash and impact characteristics of these materials and struc-
tures need to be established.
The international conference at which all the aforementioned issues are addressed

is initiated on a triennial sequence by the DYMAT association. The present issue of
EPJ-ST is a collection of papers presented at the 11th International Conference on
International DYMAT Conference on the Mechanical and Physical Behaviour of
Materials under Dynamic Loading in Lugano, Switzerland, September 7–11 2015.
These sixteen scientific contributions were selected among 41 paper submissions
through a rigorous peer review process. These papers reflect the wide spectrum of
the five DYMAT conference topics such as experimental techniques, microstructural
effects, modeling and numerical simulation, and industrial application.
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