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Abstract

This study is concerned with the analysis of cutting force system acting on ball-nose end mill in
three-dimensional surface machining process.

Conical tipped circular cutting edge element model and free surface machining process types are
proposed to apply oblique cutting theory, and then derived equations are used for numerical approach
of cutting force curves by matrix method. This approach has a good agreement with experimental
results both in magnitude and shape within the range of 15 percent, which was conforned on 6061-
T6 aluminum workpiece having twofold curvatured surface.

From the cutting load variation to edge location, it is confirmed that circular cutting edge shapes
has a better cutting ability than that of straight and both have a singularity near a tool point. It is
also verified that what kind of machining condition is recommendable for three-dimensional machin-

ing process in connection with deflection of the cutter to workpiece and tool point wearing or system

stability.
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Fig. 1 Configuration of conical tipped circular
cutting edge model

Fig. 2 Three-dimensional surface cutting process
model of ball end mill
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Fig. 5 Flowchart for numerical analysis
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Table 1 Machining conditions and workpiece parameters

Machining conditions

Workpiece machining parameters

Specific cutting
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Fig. 7 Cutting force measuring process in three-
dimensional surface machining
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