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Multi-stage NC Milling of Uncut Volume caused by Gouging Interference at
the Machining of Curved Surfaces

Heeyoung MAENG', Ji-Kyoung CHA"

r Abstract 1,

A new efficient intelligent machining strategy named the Steepest Directed Tree method is
presented in this study, which makes surface model discrete with triangulation meshes and
the cutter paths track along the tree directions. In order to formulate these algorithms
practically, it is deduced the multi-stage machining approach of uncut volume caused by
cutter gouging in the course of milling using flat end mill.

It is systematized the checking process the cutter interference by grouping the 6 kinds of
gouging types, which yields the environment of connectivity data lists including CL-data,
and then the multi-stage machining strategy, that minimizes uncut area by continuously
sequencing the generative subsequent CL-paths, is shamed to determine the second tool
path for the next uncut area and to compose the operating multi-stage cutting processes.
The completed machining system of curved surfaces is evaluated by testing the practical
machining experiments which have various kinds of shape conditions.

Key Words: Steepest Directed Tree Method, Cutter Gouging, CL-paths, Multi-stage Machining.
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Fig. 9 Model configuration and geometric forms

at each node

Fig. 13 Primary-stage cutter pathways
expressed by cutter contact points
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of using ¢12m flat end mill
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Fig. 5-15 Primary-stage cutter pathways
expressed by cutter center location

Fig. 12 Gouge notation in the case of using

Hug flat end mill
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Fig. 16 Secondary-stage cutter
pathways expressed by cutter
center location

Fig. 17 Machined workpiece by
secondary-stage paths
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