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ABSTRACT

Thermomechanical contact problems are ubiquitous in engineering applications and range from
heat conduction across contact interfaces in micro-electronics to frictional heating of disc brakes
as well as metal forming processes. In recent years, variationally consistent discretization schemes
for isothermal contact problems based on either the mortar method or Nitsche’s method have been
investigated in detail [1,2]. In terms of their robustness and solution accuracy, both approaches have
individual advantages and drawbacks. The same holds true for the choice of interpolation functions
to discretize the underlying PDEs. Besides classical finite element methods (FEM), recent years
have seen a boost of ideas from NURBS-based isogeometric analysis (IGA), too.

This contribution summarizes our extensions of the mortar method and Nitsche’s method to finite
deformation thermomechanical contact problems including friction [3,4]. The mechanical contact
constraints are introduced into the weak form using Lagrange multipliers (mortar method) or
a stabilizing consistent penalty term (Nitsche’s method). While the Lagrange multipliers have
to satisfy a discrete inf-sup stability condition, the penalty parameter is estimated with local
generalized eigenvalue problems, based on which an additional harmonic weighting of the boundary
traction is introduced. A special focus is put on the enforcement of the thermal constraints at the
contact interface, namely heat conduction and frictional heating, and some comparisons of the two
discretization schemes are drawn. Similarly, the choice of interpolation functions, i.e. Lagrangian
finite element methods or NURBS-based isogeometric analysis, is discussed. Numerical examples
range from simple frictionless, isothermal and thermo-elastic problems for demonstrating optimal
convergence rates to complex thermo-elasto-plastic problems including friction.
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