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Cutting Process Simulation in Transient Cuts
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Abstract
In most of the existing mechanistic models, the
cutting process simulation is often restricted to a
single path machining operation under a fixed
cutting condition. Complex cutting processes such
die

performed under two- or three-dimensional multiple

as or mold manufacturing, however, are

tool paths. Since the tool paths in CNC machining
are composed of line and arc segments, transient
cuts are frequently occured due to the multiple
paths. Even in steady cuts, the width of cut is
varied with each segment. In this regard, this paper
deals with the development of process simulation
transient where  continuously

system for cuts,

changing cutting configuration is computed, and

then the cutting forces are predicted.
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Fig. 1 Cutter geometry, coordinate system, and
unit vectors on the rake surface
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Fig. 3 Transient cuts frequently occurred in

two-dimensional end milling process.
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Fig. 4 Entry and exit angles of a cutter when

a cutter engages the workpiece.
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Fig. 5 Detailed schematic diagram for step (d)
in Fig. 3(a).
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(c) Measured cutting forces for the full cutting

range in the case of Fig. 3(b).
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