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Molecular Dynamics Simulation of Contact Mechanics Between Nanoscale Rough Surfaces

LEI Hai-dong, DUAN Fang-li, QIU He-bing, YANG Ji-ming
(The State Key Laboratory of Mechanical Transmission, Chong Qing University, Chongqing 400044)

Abstract: We adopted large-scale molecular dynamics simulations with Tersoff potential to establish contact mechanics
between nanoscale rough surfaces. Nominally spherical tips with fractal rough surfaces were pressed into atomic smooth
diamond substrates. It shows that surface morphology of tip is the critical factor of the adhesion and normal force in the event
of the small normal force, and the adhesion force is increased with the fractal dimension of surface. At the large normal force,
the critical factor of normal load is the stiffness of the material rather than surface morphology. Normal force depends linearly
on the number of atoms that chemically interact across the contact. By defining the contact area as being proportional to the
number of interacting atoms, we show that the linear relationship exists also between normal force and contact area.
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Fig.2 Contact geometry of tip and substrate
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Fig.3 Adhesive force in the approach phase
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Fig.4 Normal force versus displacement
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Fig.6 Distribution of contact atom between tip and substrate
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Fig.7 Contact area versus normal force
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