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A New Simulation Model about Ratio of Velocity between Cone and
Bit Based on Law of Rotation
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(1. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China; 2. School of
Mechatronic Engineering » Southwest Petrolewum University, Chengdu, Sichuan,610500, China)

Abstract: The factors affecting the rotation speed of cone are very complex during the drilling, there-
fore,the study about ratio of velocity between cone and bit plays an important guiding role to the rock
breaking mechanism and bit design. The modeling theory of ratio of velocity between cone and bit such as
torque balance and minimum work,and its advantage and disadvantage have been summed up in this paper.
Based on the analysis of staging testing results,the main factors affecting the ratio of velocity between cone
and bit include:structural parameters of bit, weight on bit (WOB) and rock hardness. Based on the above
research,it is assumed that the cone structure is symmetrical and the cone axis is the central major axis of
inertia. Under the assumption,a new simulation model about ratio of velocity between cone and bit based
on law of rotation has been created,taking into account the main factors such as the structural parameters
of the bit, WOB, and rock hardness. By using mathematical regression method for processing the test re-
sult, the correlation coefficient of the simulation model built has been obtained. Based on comparative analy-
sis,the result has been achieved that the error between the calculation result of simulation model and the
actual test result is small. So, the built simulation model can be used to calculate the ratio of velocity be-
tween cone and bit and to lay a foundation for the analysis of cone bit rock breaking mechanism and the es-
tablishment of a drilling simulation model.

Key words: cone bit;ratio of velocity between cone and bit;law of rotation; drilling parameters; simu-
lation model
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Fig. 1 Schematic diagram of the drilling experiment in lab
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Table 1 Relationship between teeth arrangement and ratio of velocity between cone and bit

i e P TS 25 48 4 2R BE Y/ mm i % .
e R ey YA S ey l
T 65. 724 51.654 16 9 1.35
HA437 I 65. 724 60.763 13 11 1.12
Il 65. 724 65.112 10 10 1. 41
1 63. 550 65. 366 9 9 1. 44
HJ437 il 63. 550 57.262 15 11 1.29
I 63. 550 63. 462 11 11 1.29
1 67. 450 53.160 15 9 1.35
JD437 Il 67. 450 61.270 13 11 1.18
I 67. 450 66. 000 9 9 1. 40
1 64. 160 61.380 19 15 1. 41
HA537 I 64. 160 63. 400 14 14 1.43
Il 64.160 64.110 11 11 1.37
1 64. 950 61. 000 21 17 1.47
HA637 I 64. 950 63.610 17 17 1.39
Il 64. 950 64. 830 13 13 1.36
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Fig. 2 Tri-cone bit of Model 437
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Fig. 3 Effect of tooth sliding on cone rotation
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Table 2 Relationship between drilling parameter and ratio of

velocity between cone and bit
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Table 3 Correlation between test result and calculated result for ratio of velocity between cone and bit
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