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Mechanical analysis of milling tool in window milling process
for sidetrack drilling

XU Zhaohui'*, GAO Deli*, FANG Jun’

(1. Drilling Technology Research Institute, PetroChina, Beijing 102206, China;
2. MOE Key Laboratory of Petroleum Engineering in China University of Petroleum, Betjing 102249, China)

Abstract: In the process of windows milling for sidetrack drilling, whether the selected motor matches the milling tool or the
mill, and whether the drilling parameters designed, such as the weight on mill (WOM) and rotation speed, can meet job re-
quirements are factors to be considered. It is important to make these choices based on the forces and torques applied on the
mill. A mechanical analysis model was described, which simulated the interaction between the mill and casing and was used
to analyze the force on mill. A software was developed for the mechanics analysis of the mill, and to study the effects of dif-
ferent operating parameters, such as WOM, cutting angle and rotation speed, on the force and torque acted on the mill and
the rate of penetration (ROP). In addition, various experiments were conducted to verify the mechanical analysis model and
the simulation results. During the process of window milling on casing, the lateral force tends to gradually reduce, and after
it reduces to zero, it will then gradually increase in the opposite direction. With the increasing milling depth into the casing,
the greater WOM can cause the greater torque and ROP, and the greater of the cut angle, the greater the lateral force and
torque are required.
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