6" European Conference on Computational Mechanics (Solids, Structures and Coupled Problems) (ECCM 6)
7" European Conference on Computational Fluid Dynamics (ECFD 7)
June 11- 15, 2018, Glasgow, UK

INSTABILITIES IN THERMOMECHANICS

JERZY PAMIN', ANDREAS MENZEL?, LAURENT STAINIER’,
MAGNUS EKH* AND SEBASTIEN MERCIER?®

! Cracow University of Technology, Institute for Computational Civil Engineering,
Warszawska 24, PL-31-155 Krakow, Poland, e-mail J.Pamin@L5.pk.edu.pl, www.L5.pk.edu.pl

? Technische Universitaet Dortmund, Institute of Mechanics / Lund University
Leonhard-Euler-str. 5, D-44227 Dortmund, Germany, e-mail andreas.menzel@udo.edu, www.iofm.de

? Ecole Centrale de Nantes, Institut GeM (UMR 6183 CNRS/ECN/UN)
1 rue de la Noe, F-44321 Nantes, France, e-mail Laurent.Stainier@ec-nantes.fr, www.ec-nantes. fr

* Chalmers University of Technology, Department of Applied Mechanics
SE-412 96 Gothenburg, Sweden, e-mail Magnus.Ekh@chalmers.se, www.chalmers.se

3 Universite de Lorraine, Metz, Laboratoire LEM3
Ile du Saulcy, F-57045 Metz, e-mail sebastien.mercier@univ-lorraine.fr, www.lem3.univ-lorraine.fr

Key words: solid mechanics, thermomechanics, instability, localized deformation, non-
standard coupled continuum model, integration of scales

ABSTRACT

The theoretical and numerical description of material instabilities and localized deformation
phenomena, based on the assumption of isothermal conditions, is quite mature by now, cf. for
instance the book by D. Bigoni, Cambridge University Press, 2012.

The minisymposium is focused on unstable material and structural response in non-isothermal
conditions. Theoretical studies, computational models as well as experimental research and
simulations of thermo-mechanical behaviour are invited to be presented as long as they
involve necking, shear bands or localized damage zones. Attention is not limited to
phenomenological (macroscopic) description, micro-mechanical models and integration of
scales of observation are also in the focus of the minisymposium.

In fact, geometrical, material and/or thermal softening can lead to the loss of uniqueness as
well as localized deformation patterns and temperature variations. A spectrum of nonlinear
constitutive descriptions dependent on temperature are also of interest. The response can be
governed by one or more internal length parameters. Papers presenting non-standard coupled
continuum models capable of describing instabilities are welcome, including non-local,
micromorphic, gradient- or rate-dependent approaches.

Next to static instabilities, dynamic processes can also be considered (for instance Lueders
bands). Theoretical formulation of instability indicators for coupled models and their
implementation should be covered. Finally, algorithmic aspects of the models are in the scope
of the minisymposium.



