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Cutting Force Prediction in NC Machining Using a ME Z-map Model

H. U. Lee’, J. H. Ko, D. W. Cho (Mech. Eng. Dept, POSTECH)

ABSTRACT

In NC machining, the ability to automatically generate an optimal process plan is an essential step toward achieving
automation, higher productivity, and better accuracy. For this ability, a system that is capable of simulating the actual
machining process has to be designed. In this paper, a milling process simulation system for the general NC machining was
presented. The system needs first to accurately compute the cutting configuration. ME Z-map(Moving Edge node Z-map)
was developed to reduce the entry/exit angle calculation error in cutting force prediction. It was shown to drastically improve
the conventional Z-map model. Experimental results applied to the pocket machining show the accuracy of the milling

process simulation system.
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Fig. 1 Fundamental notions for ME Z-map.
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Fig. 2 The area being considered for edge nodes and the
locations of the edge nodes after being moved to the
edge of the swept volume in ME Z-map.
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Fig. 3 Example of transient cut in 2D end milling process
for comparison between Z-map and ME Z-map.
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Fig. 4 Comparison of entry and exit angle calculated using
Z-map and ME Z-map in the case of Fig. 3.
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Fig. 5 Tool path for pocket machining.
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Fig. 6 Comparison between measured and predicted
maximum cutting force for loop 5.
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