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Forced vibrations simulation of the thin plate end milling 

Danylchenko Yu., Petryshyn A. 

Abstract. Dynamic model of the “tool-workpiece” system for forced vibrations modeling of thin cantilever plates 
end milling has been developed. Model considers elastic, mass and inertia characteristics of both subsystems, as 
well as contact interaction of the tool and the workpiece in the cutting zone. Based on this model, algorithm and 
procedure of forced vibrations modeling of the end mill and a plate, using Ansys Workbench, has been developed. 
Algorithm and procedure of the forced vibrations modeling are based on determination of the subsystems harmonic 
influence coefficients in their disconnection points. Influence coefficients are obtained as elastic system response 
functions from unit harmonic force in the contact point of the end mill and a plate, considering that contact point is 
changing its position as the tool moves. Modeling of the forced vibrations of the tool and a plate, using developed 
algorithm has been performed. Theoretical profile of the cantilever plate (L×W×T=120×60×4 mm) machined 
surface for milling using two-teeth ball end mill with diameter 16 mm, length 125 mm and overhang 80 mm. 
Keywords. milling; thin cantilever plate; contact interaction in the cutting zone; forced vibrations; dynamic model; 
harmonic influence coefficients; Ansys Workbench. 
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