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Nanodevices and other small-scale applications have large surface-to-volume ratios. Therefore, it is 

important to understand surface phenomena such as he friction and adhesion at the nanoscale. Since 
the advent of the atomic force microscopy (AFM), it is possible to measure very small forces. The 
experimental data show that the nanoscale coefficient of friction is different from that at the 
macroscale, and this scale effect should be explained. In the seminar, various mechanisms of dry 
friction as hierarchical (multiscale) phenomena will be discussed. A small parameter, which physically 
corresponds to the interface-to-bulk ratio of forces, is present in these mechanisms, leading to the 
almost universally-observed linear Coulomb’s law. The multiscale surface roughness, which 
corresponds to multiscale dissipation mechanisms, can yield surfaces with desirable frictional 
properties (i.e. either low or high friction and adhesion). Many of these multiscale (hierarchical) 
surfaces for low or high friction/adhesion are found in biological objects. Examples include the gecko 
lizard foot, lotus leaf, insect legs, butterfly wings, etc. 
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