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Multiscale simulator for new contact-friction theory
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Friction between solids is known as a complicated phenomenon including
multi-scale roughness (multi-asperity). In this study, the scale of roughness is decomposed to three
region, macro-mezo-nano. Multi-scale simulator to integrate each scale modellings has been developed. For
macro-scale undulation, explicit contact-friction finite element method is applied. For mezo-scale
fractal roughness, the Persson model is newly modified. For nano-scale, molecular dynamics simulation is
applied. Finally, we have tried to connect each scale effectively.
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Fig. 1 FEM modelling of rubber-road surface
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Fig. 2 Molecular dynamics modelling
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Fig. 3 Contact arearatio
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Fig. 4 Friction coefficient
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Fig. 6 Complex elastic properties of R1 and R2.
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Fig. 7 u — v curves: the experimental and
estimated values of R1.
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Fig. 8 u — v curves: the experimental and
estimated values of R2.
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