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A Study on Feedrate Optimization System for Cutting Force Optimization

Seongene Kim (Tong-il Heavy Industry), Yeong-Hoon Jeong (Graduate School, POSTECH),
' Dong-Woo Cho (Dept. of Mech. Eng., POSTECH)

Abstract

Studies on the optimization of machining process
can be divided into two different approaches: off-line
feedrate scheduling and adaptive control. Each approach
possesses its respective strong and weak points
compared to each other. That is, each system can be
complementary to the other. In this regard, a combined
system, which is a feedrate control system for cutting
force optimization, was proposed in this paper to make
the best of each approach. Experimental results show
that the proposed system could overcome the weak
points of two systems.
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Fig. 1 Schematic diagram of the feedrate
optimization system for the cutting force
regulation.
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Fig. 2 Comparison between the measured and
predicted cutting forces.
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Fig. 3 Schematic flow chart of the off-line feedrate
scheduling.
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Fig. 7 Relationship between the current and the
cutting force in the frequency domain, when
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Fig. 9 Comparison between estimated cutting force
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system.

Table 1 Cutting conditions for comparison with the
off-line feedrate scheduling.

Reference force Resultant force 450, 350 N

_Spindle RPM 600 rpm
Cutter ¢ 20, HSS 4-teeth end miil
Workpiece Al-2024T6

Axial depth of cut | 6 mm
Sampling freq. 1000 Hz
Control freq. 10 Hz
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(a) Geometry error
Fig. 11 Workpiece geometries for comparison
between the feedrate optimization system and the

(b) Hard spot in workpiece

off-line feedrate scheduling.
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Fig. 12 Comparison between the off-line feedrate
scheduling and the feedrate optimization system
when there is unexpected geometry error.
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Fig. 13 Comparison between the off-line feedrate
scheduling and the feedrate optimization system
when there is unexpected hard spot in work-piece.
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Fig. 14 Comparison between the adaptive control
and the feedrate optimization system.
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