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Abstract: In order to investigate the influencing factors of the rock-breaking efficiency of PDC bits based on the mechanical
specific energy( MSE) theory, a simplified bit-formation interaction model was established and the sliding frictional coeffi-
cient was derived, along with the analysis of the effect of various factors on the sliding frictional coefficient based on the rel-
evant experimental results. The results show that the weight on bit (WOB) can exert an effect on the sliding frictional coef-
ficient(u) value through the depth of cutting, and the w value becomes the largest when the cutting teeth completely pene-
trates into the formation. The w value will decrease when drlling debris cannot be removed effectively due to high rate of
penetration (ROP) and when the revolutions per minute (RPM) increases. The u value will change in different types of
rocks, but it is generally in the range of 0.4-0.6. The diameter of the drill bit has little effect on the stable p value.

When drilling in soft to medium hard strata, maximum WOB and RPM should be applied, even if it is not beneficial to en-
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hance the rock-breaking efficiency. Large WOB and RPM will significantly improve the ROP, meanwhile the MSE value

will not increase obviously, indicating that the energy utilization rate of the drill bit remains in a stable stage. When drilling

in harder strata, reducing WOB and RPM will obviously improve the ROP. It can also increase the MSE, reduce the rock-

breaking efficiency and decrease the mechanical energy utilization rate of the bit. The selection of optimal drilling parame-

ters needs take ROP, MSE, rock-breaking efficiency and other factors into consideration.

Keywords : PDC bit; rock-breaking efficiency; sliding frictional coefficient; parameters optimization; rate of penetration;

mechanical specific energy
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Fig.2 Efficient rock-breaking experimental device
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