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Is intrinsic nanocrystalline stability practically achievable? Insights from investigations with Pt-Au alloys
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The existence of intrinsic thermodynamically stable nanocrystalline binary metal alloys has been
recently proposed and supported by demonstrations of stability through annealing of powders.
Additionally, there is also a great deal of interest in understanding the impact of mechanical stress on
this stability. In this presentation we discuss the results of an investigation on the stress and
temperature dependent stability of a nanocrystalline noble-metal alloy (Pt-Au) in the form of sputtered
thin films. In situ XRD and TEM annealing revealed extraordinary thermal stability, confirming literature
predictions, while tribological experiments and molecular dynamics simulations enabled further
exploration of the impact of stress as a destabilizing factor.
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