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Estimation of stability of superlubricity and drawing of friction phase diagram based on two-dimensional Frenkel-

Kontorova model

e PR
Hirotaka INOUE
fBEHE BARRY

TRBUR RGBT oA JER R T oF BB R

This research studied the dynamics of friction phenomena at the atomic level. We formulated friction

behavior examining whether the kinetic energy for translational motion dissipates into kinetic energies for

internal motions during sliding. In the current study, the two-dimensional Frenkel-Kontorova model, which

includes kinetic energy terms, was developed, and applied to drawing original friction phase diagram, which

consists of two distinct regimes such as superlubricity and friction regimes. The effect of atomic spacing ratio,

sliding angle, initial velocity, and friction amplitude potential on these regimes was investigated.
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Fig. 1 1D Friction Phase Diagram (GM model)
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Fig. 2 2D Frenkel-Kontorova friction model
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Table 1 Simulation parameter
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Fig.4 Center of gravity velocity change
(GM & 45degree model)
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Fig.5 2D Friction Phase Diagram
(GM N100 & 0degree model)
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Fig.6 2D Friction Phase Diagram
(GM N100 & 45degree model)
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Fig.7 2D Friction Phase Diagram
(Space 1.0 N100 Odegree & 45degree model)
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Fig.8 2D Friction Phase Diagram
(GM N144 Odegree & 45degree model)
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Fig.9 2D Friction Phase Diagram
(Space 1.0 N144 Odegree & 45degree model)
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