EHE Ad A174 A335(2021) / pp. 42-46

ok

A4S o188 WY N30 2UE A7

o
T

A study on the excavation rate of directional drilling using finite
element method

Tae Joon Jung*, Younggy Shin"'

*School of Mechanical Engineering, sejong University

ABSTRACT : The equation of motion of the drill string along the excavation trajectory was analyzed using
the Lagrangian approach together with the finite element method (FEM). A drill string of circular cross
section is constructed by combining a plurality of circular axes each having 12 degrees of freedom (DOF).
FEM analysis can observe the vibration and dynamic changes of the entire drill string, and it is easy to
apply comprehensive boundary conditions to reproduce the simulation of a realistic drill string. In this
study, the constructed FEM motel was simulated. In order to apply the FEM program to the actual drill
trajectory, the dynamic analysis of the curved beam was verified by comparison with the actual values.
The dynamic change over time was observed.
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Fig. 1 Vertical drill-string finite element
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¥ Parameter Value
x R[m] 20
7 A [m?] 1
load [[m] 0.04
1, [m'] 0.08
E [GPa] 220
clamped G [GI’HJ 91.67
p[kg/m’] 8050

Fig. 2 Structure for static and dynamic analysis and
Simulation parameters

Table 1 Put table title put table title Put table title

: Numerical
analytical analysis Error rate
displacementinx | heons | 00823611 | 0.311%
direction [m]
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direction [m]
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direction [m]
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Fig. 3 Displacement change according
to the number of elements
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3.2 Stick slip
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Fig 7 Angular velocity graph when stick slip occurs
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Fig 8 ROP when stick slip occurs
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Table 2 Average ROP comparison

Average ROP

Stick slip occurrence 7.6373m/hour
8.1770m/hour

No stick slip
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