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Interference-Free Tool Path with High Machinability
for 4- and 5-Axes NC Machining of Free-Formed Surfaces

Jae-Gwan Kang*

ABSTRACT

NC machines with 4 or 5 axes are capable of various tool approach motions, which makes interference-
free and high machinablity machining possible. This paper deals with how to integrate these two advan-
tages (interference-free and high machinability machining) in multi- axes NC machining with a ball-end
mill. Feasible tool approach region at a point on a surface is first computed, then among which an
approach direction is determined so as to minimize the cutting force required. Tool and spindle volumes are
considered in computing the feasible tool approach region, and the computing time is improved by trans-
forming surface patches into minimal enclosing spheres. A cutting force prediction model is used for esti-
mating the cutting force. The algorithm is developed so as to be applied to 4- or 5-axes NC machining in
common.

Key Words : Multi-axes machining(t}%71%), Free-formed surfaces(##3%), Tool path generation(377
22+%), Tool interference(F73H4), Visibility cone(FFHE7Hs9 ). Machinability (F4H4),
Cutting force prediction model (2418 d2wd)
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Fig. 4 Cutting mechanism of a ball end mill
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CC point

Fig. 5 Contact point between tool and surface part
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Fig. 11 Solid simulation of 5-axes machining
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