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ABSTRACT; Objective To study the interaction relationship and discipline between atoms in interface friction process. Methods

A non-linear elastic oscillator model of stick-slip friction during interfacial friction was established based on Lennard-Jones potential
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theory, then alpha Fe crystal was taken as an example and simulation experiment was conducted. Results Under the condition of

hypothesis, the main vibration frequency of the mass was 16 Hz; the macro velocity equaling to v=1x10"" m/s was the critical val-

ue of the increase of main amplitude values. The stick-slip frequency and main vibration frequency increased respectively along with

the augment of the stiffness and damping coefficient in the ranges of 1.0 ~ 100 N/m and 1.0x10™* ~1.0x10™" N/(m/s) , respec-

tively. When the real contact area of friction interface ranged from 1.0x107" to 1.0x10™* m*, increasing the normal pressure of

friction interface caused the augment of stick-slip intension. The simulation calculation results showed that the excitation force on

the upper interface atoms was related to the interatomic potential and the lattice constants, and the stick-slip behavior was related to

the excitation force, relative sliding velocity, block mass, system stiffness, damping coefficient and the real contact area. Conclu-

sion When the relative sliding velocity or real contact area increased, the stick-slip intensity increased. When the mass of the slid-

ing block or system stiffness, damping coefficient increased, the stick-slip strength was weakened. When the system stiffness or

damping coefficient increased, the stick-slip frequency increased. When the mass of the sliding block increased, the stick-slip fre-

quency decreased. The effects of the relative sliding velocity and the real contact area on the stick-slip frequency were not signifi-

cant.
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Tab. 1 The L-J potential energy parameters of several

kinds of materials'’

e e /eV o /nm
Cu 0.415 0.2277
Fe 0.18 0.2110
Al 0.3754 0.2551
C 0.002 637 0.3385
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Fig. 1 The relationship of L-J potential, force and equivalent

stiffness coefficient with atomic spacing
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Fig.2 The nonlinear elastic model of one-dimensional infinite a-

tomic chain
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Fig. 5 The mass sliding displacement (a) and the frequency

spectrum characteristics (b) of displacement fluctuation
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(a) and the main vibration amplitude value (b)
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frequency (a) and the main vibration amplitude value (b)
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