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Development of Accurate Cutting Simulation and Feedrate Scheduling System for CNC

Machining

Han Ul Lee*, Jeong Hoon Ko" Dong-Woo Cho™

% Abstract }

This paper presents an accurate cutting simulation and feedrate scheduling system for CNC machining. This system is
composed of a cutting simulation part and a feedrate scheduling part. The cutting simulation part computes the geometric
informations and calculates the cutting forces in CNC machining. The cutting force model using cutting-condition-independent
coefficients was introduced for flat end milling and ball end milling. The feedrate scheduling part divides original blocks
of NC code into smaller ones with optimized feedrates to adjust the peak value of cutting forces to reference forces. Some
machining examples show that the developed system can control the cutting force at desired levels.
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Fig. 1 Procedure for feedrate scheduling.
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Fig. 2 Fundamental notion for ME Z-map.
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Fig. 3 Schematic diagram for determination of a reference
cutting force based on a TRS of a tool.
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Fig. 5 Workpiece geometry for flat end milling.
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Fig. 6 Comparison of cutting force in flat end milling before
/after feedrate scheduling.
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Fig. 7 Workpiece geometry for ball end milling.
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Fig. 8 Comparison of cutting force in ball end milling
before/after feedrate scheduling.
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Fig. 9 Machined part with feedrate scheduled NC codes.
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