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Analytical research and discussion about drill bit and borehole bottom

device used for drilling in anisotropic formations

TANG Fenglin, NING Fulong, DUAN Longchen, CHIKHOTKIN V.F.
(Faculty of Engineering, China University of Geosciences, Wuhan Hubei 430074, China)
Abstract: Different formations can be encountered in drilling engineering. According to the physical and mechanical
properties they are classified as isotropic and anisotropic ones. And in most cases they are anisotropic due to the
influence of complicated geological conditions. One of their features is different hardness in different directions of
loading, leading to borehole deviation, hence compromising drilling rate and quality. Russian researchers have done a
lot of research on drill bits and downhole devices used for drilling in the anisotropic formations and good results have
been obtained which can provide reference for us in deep drilling.
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Fig.1 Fragmentation of anisotropic rock by drilling
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Fig.2 General appearance of the drill bit
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Fig.3 Fragmentation process of anisotropic rock
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Table 1 Calculated values of , L and «a at different

diamond size d,and average penetration depth /;
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K hod b« -
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h=30%hs 0.012 0.024 0.048 0.072 0.096
L=3mmAf ¥ a/°) 89.75 89.5 89.08 88.5 88.33
L=2mmMf i a/°) 89.67 89.33 88.33 88.00 87.25
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Fig.4 Based and directed drill bit
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Fig.6 Drill bit with the inner and outer segments
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Fig.7 Installation drawing of the downhole device “KCM”
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Table 2 Result comparison between drilling with KCM and drilling with drill devices of other companies
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Table 3 KCM eccentricity vs rpm of the drill bit
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Fig.8 KCM eccentricity vs rpm
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rpm of the drilling string when the drilling string is
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age/(°)  (rmin ') BQ NQ HQ PQ
70 1000 8.11 7.46 7.22 7.25
65 800 8.50 7.82 7.60 7.60
55 600 9.91 9.28 8.81 8.80
45 400 11.59 10.93 10.29 10.25

9 EAKCMEEMHTERNERBSR
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