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Abstract: A torsional impact drilling technique is proposed to reduce the stick-slip effect of PDC bits when it is used in deep
oil and gas wells, which can be applied for improving the rate of penetration. In order to study the dynamic characteristics of
the torsional impact drilling, a drill string dynamics model, considering the energy dissipation of the drill pipe, was presented
based on the vibration theory. The dynamics model was solved under a steady drilling condition, and then the influences of
operation parameters on the dynamic characteristics of impact system were analyzed. The effect of the technique on increasing
the penetration rate during steady torsional impact drilling was verified by case studies of field applications. The results show
that a combination of high weight on bit (WOB) and low rotation speed with selected PDC bits is beneficial for the applica-
tion of the torsional impact drilling. The damping and stiffness of drill string are also beneficial to the torsional cutting and ax-
ial penetration movements of the drill bit. The characteristic parameters of the interaction between drill bit and rock have no
obvious effect on the steady torsional impact drilling. The case study of Wen'an M well shows that the steady torsional impact

drilling can reduce the wear of PDC bits and significantly improve the rate of penetration.
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Fig.1 Vibration model of drill string system
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Fig.2 Drilling depth and rotation angle under different weight on bit and rotation speed
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Fig.3 Effect of damping and rigidity on dynamic characteristics of steady drilling system
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Fig.4 Effect of drill bit characteristics on dynamic characteristics of steady drilling system
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