
An optimization-based framework to design metainterfaces with tai-lored friction faws
L. Fu, D. Gabriel Kashala, D. Dalmas and J. Scheibert

CNRS, Ecole Centrale de Lyon, ENTPE, LTDS, UMR5513, 69130 Ecully, France.
Providing dry solid contacts with on-demand macroscale frictional behaviour remains a grailin tribology, haptics or robotics. Metainterfaces created from surfaces with engineered asper-ity-based topographies can achieve such friction control. However, only few friction behav-iours were demonstrated because suitable topographies were identified based on human intu-ition [1]. Here, I will introduce a numerical-optimisation-based inverse design framework toautomatically discover new metainterfaces satisfying specified relationships between frictionand normal forces (friction law). To illustrate the framework’s versatility, I will show how to(i) expand the range of achievable friction coefficients at a constant material pair (ii) unlockpower-law friction laws with arbitrary exponents between 2/3 and 1, and (iii) achieve bilinearlaws with a smaller slope in the second segment than in the first. Relevant cases will be va-lidated experimentally. By systematically exploring large parameter spaces, not limited totopography but potentially incorporating the individual asperities’ bulk material or surfacephysicochemistry, this automated framework offers design solutions for any physically pos-sible friction law. It also provides new insights into the elusive relationship between local in-terfacial properties and macroscopic friction [2].
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