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Methodology of Dynamic Milling Force Modeling of Thin-Walled Part
Considering Force-Displacement Coupling Effects

HU Tengl, WU Wenbin', WANG Xiaohu', HU Xiaobingz, LI Guilin®
. School of Mechatronic Engineering, Southwest Petroleum University, Chengdu , China;
(1. School of Mech ic Engi ing, South Petrol Uni ity, Chengdu 610500, Chi

2. School of Mechanical Engineering, Sichuan University, Chengdu 610065, China;
3. Taihang National Laboratory, Chengdu 610213, China)

[ABSTRACT]

Dynamic milling forces directly influence the machining accuracy and surface integrity of thin-walled

parts, thus modeling and calculating these forces holds significant scientific and engineering value. To address this, this
study proposes a dynamic milling force modeling method for thin-walled components that comprehensively considers force-
position coupling effects. Based on a Type II mechanical model, the approach takes tool deformation and workpiece dynamic
deformation as starting points, employing an integration of simulation and measurement methodologies. The method utilizes
iterative results of dynamic engagement angles as outputs of force-position coupling effects, thereby modifying instantaneous
cutting thickness to achieve high-precision calculation of dynamic milling forces for thin-walled parts. Experimental
comparisons demonstrate that the proposed method reduces computational errors in thin-walled part milling forces by
approximately 4.40% compared to existing methods, which facilitates accurate prediction of milling stability in future research.
Keywords: Force-displacement coupling effects; Thin-walled part; Dynamic milling force; Modeling;
Workpiece deformation; Instantaneous chip thickness
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