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Development of Cutting Simulation System for Prediction and Regulation of Cutting Force
in CNC Machining

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

ABSTRACT

This paper presents the cutting simulation system for prediction and regulation of cutting force in CNC machining. The
cutting simulation system includes geometric model, cutting force model, and off-line feed rate scheduling model. ME Z-
map(Moving Edge node Z-map) is constructed for cutting configuration calculation. The cutting force models using cutting-
condition-independent coefficients are developed for flat-end milling and ball-end milling. The off-line feed rate scheduling
model is derived from the developed cutting force model. The scheduled feed rates are automatically added to a given set of

NC code, which regulates the maximum resultant cutting force to the reference force preset by an operator. The cutting

simulation system can be used as an effective tool for improvement of productivity in CNC machining.
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Fig. 2 Division of disk elements for cutting configuration
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Table 1. Cutting coefficients in flat-end milling
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Table 2. Cutting coefficients in ball-end milling

Workpiece! K, K o,
Material |  (N/pm?) f (rad.)
A1 = 6.813|B1 = 0.959|C1 = 0.080
A2 = 8.595 B2 = 2.914|C2 =-0.158
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Fig. 4 Workpiece geometry in ball-end milling
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Fig. 6 Comparison of maximum cutting force before /after

feedrate scheduling
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