8th. World Congress on Computational Mechanics (WC®18)
5th. European Congress on Computational Methods in pplied Sciences and Engineering (ECCOMAS 2008)
June 30 — July 5, 2008

Venice, Italy

CONTACT MECHANICS : MODELLING, ANALYSIS
AND APPLICATIONS

MIRCEA SOFONEA", JOSE R. FERNANDEZ'
AND GEORGIOS E. STAVROULAKIS TT

Université de Perpignan,
52 Avenue Paul Alduy, 66860 Perpignan, France
sofonea@univ-perp.fr

" Universidade de Santiago de Compostela
Campus Univ. Sur s/n, 15782 Santiago de Composipkin
jramon@usc.es

™ Technical University of Crete
73100 Chania, Greece
gestavr@dpem.tuc.gr

Key words: Contact, Friction, Nonsmooth Mechanics, Variatiolmaquality, Hemivariational
Inequality, Weak Solution, Discrete Scheme, ErratirBates, Finite Element Method,

Applications.
ABSTRACT

Considerable progress has been achieved recenthdelling, mathematical analysis and
numerical simulations of various contact process®s as a result, a general Mathematical
Theory of Contact Mechanics is currently emergithgs concerned with the mathematical
structures which underly general contact problenith wlifferent constitutive laws, i.e.,
materials, varied geometries, and different contaciditions. Its aim is to provide a sound,
clear and rigorous background to the following: @nstruction of models based on
thermodynamic principles which are motivated byl&agions; b) establishing the existence
of solutions; c) proving the uniqueness of the soihs, or establishing their nonuniqueness
and finding criteria for choosing the appropriatdution; d) investigating the stability of
solutions and their asymptotic behavior; e) analys approximation schemes including
convergence results of the discrete solutions gotonal error estimates; f) construction of
reliable and efficient algorithms for the numericgbproximations of the models with
guaranteed convergence; g) application on engimgégnioblems where contact processes are
present and their numerical solution.

The mathematical concepts of variational and henatianal inequalities, complementarity
problems, differential inclusions, as well as therts unilateral or nonsmooth mechanics are
tightly related with the topic. The Theory also ydes an environment or a structure where a
number of engineering problems can be investigatedreliable results can be found.

The aim of this minisymposium is to provide thetestaf the art on the Mathematical Theory
of Contact Mechanics and to present some of itdiGgtipns in engineering. The speakers
will provide treatment of various contact probletms presenting arguments and results in
modelling, analysis and numerical simulations.



