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REFINEMENT OF FRICTION PHASE DIAGRAM OF ATOMIC FRICTION MATHEMATICAL MODEL
BY STABILITY ANALYSIS OF SUPERLUBRICITY
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Studying on the dynamics of friction phenomena at the atomic level. Friction is
formulated as a problem of whether or not given kinetic energy for the translational
motion dissipates into the kinetic energies for internal motions during sliding. From the
study of the one-dimensional Frenkel-Kontrova model with kinetic energy terms, it is
found that two different regimes appear in a parameter space specifying the model: the
superlubricity and the friction regimes. Using the Floquet multiplier and make possible
to quantitatively judge whether it is the superlubricity or not. Friction can occur even
in regions that we had been judged the superlubricity.
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Fig. 2 Changes in the mass center velocity and friction

force (GM model)
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Fig. 4 Periodic Boundary Condition
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Fig. 5 Velocity change due to change in initial veloc-
ity: £=0.020. (GM model)
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Fig. 7 FFT for friction regime(GM model)
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