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Molecular mechanisms in lubrication
The reduction of friction and wear is a technological challenge of greatest importance. Scanning
force microscopy has become an important tool in the scientific investigation of mechanisms
underlying friction, wear, and lubrication. Structure and relevant forces are resolved at the
molecular level. In this presentation, we will discuss examples for solid and liquid lubrication, by
graphene and by ionic liquids. Graphene is an outstanding lubricant at the nanometer scale and
stabilizes metallic surfaces against failure in scratching. Ionic liquids exhibit a strong molecular
layering when confined to nanometer-scale gaps. Lubrication by ionic liquids can be controlled by
means of electrochemical potentials.

Mechanical protection of a Pt(111) surface by graphene
(from A. Klemenz et al., Nanoletters 2014, 14, 7145)


