Transactions of the Materials Research Society of Japan 24 [2] 265-268 (1999)

Law of Wearless Friction Explored with Molecular Dynamics Simulation
Based on an Atomistic Simplified Model

Keiji Hayashi ', Satoru Abe, Hiroyasu Hiromae, Noriyuki Sakudo, and Toshio Kawai *
Advanced Materials Science R&D Center, Kanazawa Institute of Technology, 3-1, Yatsukaho, Ishikawa 924-0838, Japan
! Fax: 81-76-274-9251, e-mail: khayashi @neptune.kanazawa-it.ac.jp
*Chitose Institute of Science and Technology, 758-65, Bibi, Chitose, Hokkaido 066-8655, Japan

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. 1 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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