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Friction-induced energy dissipation impedes the efficiency of nanomechanial devices during their 
relative motion. Nevertheless, modification of nanoscale interfaces, such as by application of 
graphene, enables modulation of frictional dissipation in such devices. This work reports on the 
tribology of graphene deposited on artificially corrugated silicon surfaces consisting of long parallel 
grooves separated by a short variable distance [1]. The morphology and the periodicity of the 
substrate defines the strain induced in graphene as revealed by scanning probe techniques, Raman 
spectroscopy [2] and molecular dynamics simulation. The presence of graphene not only lubricates 

the textured surface by reducing friction force a factor of 10 but also induced modulated friction 
force dissipation [3,4]. The asymmetric straining of graphene coating layer over the corrugated 
architecture is revealed through frictional force microscopy in two different directions, namely 
orthogonal and parallel to corrugation axis. Here, we show the transformation of the lubrication into 
an ultra-low friction force scanning parallel to the groove axis. Such frictional disparity is found to be 
insignificant at the bare textured system, clearly demonstrating the strain-dependent regulation of 
friction force. Our results are applicable for graphene, and other 2D materials covered corrugated 
structures with movable components such as nanoelectromechanical systems, nanoscale gears and 
robotics. 
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