COMPUTATIONAL CONTACT HOMOGENIZATION TECHNIQUES

The ability to convey information across length and time scales is essential for a better understanding
of the sources of physical behavior observed on higher scales. Employing hierarchical models of
materials and interfaces, homogenization techniques constitute a class of robust tools that are suitable
for this purpose. In this talk, computational contact homogenization techniques will be presented in the
context of (i) inelastic granular interface models, and (ii) thermal contact conductance characterization.

Dry granular third bodies are frequently encountered at multiple scales of contact interfaces in contexts
that range from mechanical problems of tire traction and semiconductor manufacturing to biological
problems of wear debris generation and mobility in implant joints [1]. In this talk, the consequences of
a viscoelastic contact boundary layer that sustains damage due to highly localized deformation in the
vicinity of the particles will be discussed extensively within a fully nonlinear computational setting that
accounts for incompressibility. The effective coefficient of friction that is induced by the
homogenization methodology as the fundamental macroscale observable is found to be of a non-
Amontons as well as a non-Coulomb type.

On the other hand, rough contact interface topographies are potential sources of large thermal energy
dissipations within a variety of modern engineering applications ranging from micro-electromechanical
systems and microprocessors to general microelectronics and electronic packaging. From an
engineering point of view, the overall macroscopic reflection of the microscale physics at the interface
is conveniently characterized within a continuum thermomechanics setting by a thermal contact
conductance parameter [2]. In this talk, a method for deriving this parameter will be presented within a
multiscale approach for the finite deformation regime where arbitrarily rough surface topographies can
be accounted for.

The proposed analysis frameworks respect thermomechanical consistency through the scale transitions
and are amenable to a multiscale implementation within a coupled micro-macro approach. In this
sense, they form a suitable basis for the establishment of robust computational tools that are need for
the investigation of similar heterogenous interfaces.
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