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Friction and the associated wear are important but still poorly understood phenomena with strong
impacts on our every day lives. Several mechanisms, such as plasticity, lattice vibration, and third-body
interactions contribute to the dissipation of energy in friction phenomena. This physical complexity is
further increased by the inherently multiscale nature of contact. Indeed, it is well known that roughness
exists over multiple length scales, which imposes a multiscale numerical treatment.

Our objective in this study is to analyse the development of plastic events at contacting asperities
in fcc metals. Dislocation nucleation can happen at the contact surface or – in special cases – as bulk
nucleation [1] underneath the surface. We capture these dislocations by molecular dynamics (MD) mod-
elling of the contact zones. As dislocation activity extends far away from the contact, it is not feasible to
tackle this problem via MD alone. Therefore, to reduce computational cost, we resort to coupling MD to
a discrete dislocation dynamics (DD) domain [2], into which MD dislocations may enter.

The coupling method used is the recently proposed coupled atomistics and discrete dislocations
(CADD) method [3, 4, 5]. It has so far been implemented only in 2D and therefore effectively models
asperities with an infinite third dimension (cylindrical asperities). In the first part of our presentation,
we evaluate the systematic differences between 2D and 3D contact in pure MD calculations. We use
this comparison to motivate 2D simulations. Finally, we present simulation results obtained at different
scratching speeds for several normal forces and indenter sizes and shapes. We monitor the friction
coefficient and scratching forces and relate them to the energy dissipated in the form of discrete plasticity
events.
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