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Machined surface simulator for end milling based on cut
thickness estimation by cutting force.
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In metal machining, the estimation of the machined surface shape is highly important to ensure product quality.
However, due to various factors such as tool runout and workpiece vibration during machining, it is difficult to
accurately estimate the shape using only a geometric model based on machining conditions. Therefore, in this study,
a model was constructed to estimate the machined surface shape by determining the sequential transition of cutting
thickness based on the cutting force of a square end mill. Specifically, a cutting simulator in the time domain was
constructed by combining a cutting model and a cutting area determination algorithm. Simulation of the machined
surface shape using the cutting force in actual side machining showed a periodic component of the machined surface
shape synchronized with the cutting edge frequency. The cutting force oscillation affected the cutting thickness,

resulting in extremely large depth of cut in the simulation.
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Fig. 1. Split of workpiece and endmill Fig. 2. Simulated machined surface by cut

thickness calculated with ideal cutting force.
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