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Thermodynamic effects on metals tribology at the nanometer scale
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nderstanding and controlling the surface mechanical behavior of materials is crucial for the development of new devices.

We have investigated the effects of chemistry on the friction and wear behavior of face centered cubic metal and alloy
surfaces in contact with a single asperity by friction force microscopy. In the low load regime below 10 nN, we show that sliding
friction behaviors of different metallic couples is governed by their thermodynamic affinity. Comparing the friction behavior
of miscible and immiscible couples we find that in the first case friction is governed by adhesion while the friction force is
almost independent on the normal load. In the latter case of immiscible couples, adhesion is found to be low and the friction
force increases with the normal load. At larger loads, friction and wear of pure fcc metals is found to scale with the ratio of the
surface energy to the hardness, which describes both contributions involved into the ploughing process: the resistance of the
material to flow ahead of a penetrating asperity and the formation of a fresh surface behind the asperity. Finally, we show how
the tribological response of a Ag-Cu nano-eutectic alloy surface is affected to its solidification velocity. It is found that both the
microstructural length-scale and the solubility of both elements into one another determine the wear response of this alloy.
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