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MOLECULAR DYNAMICS ANALYSIS OF SUPERLUBRICATION STABILITY
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Friction phenomena were studied at the atomic level using molecular dynamics on the basis of 1D
Frenkel-Kontrova model. Simulation on superlubricity demonstrated that superlubricity and friction
regimes appear in the parameter spaces of initial mass center velocity and friction potential amplitude such
as friction phase diagram. It was seen that superlubricity occurs in case that atomic spacing ratios were
irrational numbers. The differences were examined in stability of superlubricity under thermal noise
disturbance between the golden number model and the continued fraction model satisfying periodic
boundary conditions. It was found that the golden number model was more sensitive to thermal noise

disturbances than the continued fraction model.
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Fig.1 Friction Phase Diagram of golden ratio model
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Fig. 3 Frenkel-Kontorova friction model
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Fig 4. Periodic Boundary Condition
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Fig. 5 Frenkel-Kontorova friction model
(Thermal noise disturbance addition)
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