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Friction reduction research of drill-string longitudinal vibration
based on asperity contact
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Abstract: Based on asperity contact deformation theory, an analysis and calculation model of the friction between drill-string
and wellbore rock was established, and the mechanism of friction reduction via exciting drill-string vibration longitudinally
was studied. The results show that the criteria for friction reduction by vibrating drill-string longitudinally is that the relative
sliding velocity of the drill-string on the wellbore rock should be less than the amplitude of the velocity of drill-string vibra-
tion. The friction reduction effect increases with the increase of the vibration frequency, and it increases firstly with the vibra-
tion amplitude then decreases, and there is an optimal amplitude. The friction reduction effect decreases with the increase of
the drill-string movement velocity, the penetration depth of the asperity and the friction coefficient. The results of orthogonal
testing indicate that the influence on friction reduction of vibration frequency, amplitude, penetration depth of the asperity,
friction coefficient and the velocity of drill-string weakens in sequence, of which the vibration frequency, amplitude, and the
penetration depth of the asperity are the most significant factors.
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Fig.3 Variation of friction between drill-string

and rock in a vibration period under v,=0
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