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Law of wearless friction in sub-micrometer scale system is studied by means of molecular dynamics 
simulation based on an atomistic simplified two-dimensional model. A large number of simulation 
data were analyzed to examine frictional force as a function of load, temperature, and sliding 
velocity. Exploration of universal features lying in the function revealed unique dependence of the 
frictional force on sliding velocity and load. We discuss microscopic origin of the observed law in 
terms of energy transfer between phonon modes due to anharmonicity and resonance. 
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Fig. I An example of atomistic two-dimensional model. 
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Fig. 2 Dependence of frictional force on sliding velocity. 
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Fig. 3 Dependence of frictional force on load. 
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Fig. 4 Effect of isotope intercalation on sliding-velocity 
dependence of frictional force. 
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