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Dynamic Study on Stick-slip Friction Based on

Non-continuous Energy Dissipation
Gong Zhongliang
( College of Mechanical and Electrical Engineering Central South University of Forestry
and Technology Changsha Hunan 410004 China)

Abstract: By establishing interfacial friction dynamic model and using the atomic force microscope to test the stick-slip
friction behavier of mica quartz and silicon chips under interfacial friction the infulence of friction system external factors
was explored. The results show that the stick-slip frequency and amplitude are different from the mtaerials under the same
experimental condition. The stick-slip frequency depends mainly on the frequency of surface potential field and the stick—
slip amplitude on the potential strength under the slow sliding. As the sliding velocity increasing the stick-slip frequency
depends on the surface potential field frequency and the natural frequency of probe system the sitck-slip amplitude de-
pends on the surface potential field strength and probe system structure. When the sliding velocity is large the stick-slip
frequency and amplitude depend primarily on the probe system and the fluctuation amplitude decreases gradually with the
sliding velocity increasing.
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Fig 1  The curve of fluctuation amplitude with
the changing of sliding velocity
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Fig 2 The curve of fluctuation under different sliding velocity
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Fig 3" The changing of friction force 'on quartz surface
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Fig 5 The changing of friction force on mica surface
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Table 1 The experimental results of friction force fluctuation on .
mica surface with the changing of scanning velocity (2)
»/(nmes") Jf/Hz A/nm AIV o
10 75 0.133 0. 020
20 50 0. 400 0. 030
50 90 0.556 0. 040 (3)
100 220 0. 455 0. 035
200 540 0.370 0. 025
1 000 550 1. 818 0. 021
2 000 500 4. 000 0. 007 (1
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