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A Study on Feedrate Optimization System for Cutting Force Regulation

Seongene Kim®, Young Hun Jeong®, Dong-Woo Cho™

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 the off-line feedrate scheduling system and the

adaptive control system. In addition, from the figure, it can be confirmed that the off-line feedrate scheduling technique

can improve the machining quality and can fulfill its function in the machine tool which has a adaptive controller.

Key Words : Cutting Force (Z2}3),

Adaptive Control (&8 #|©]), Feedrate Scheduling (°]$&%= 2A£3),
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Fig. 1 Schematic diagram of the feedrate optimization
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Fig. 7 Dynamic characteristics of current for the cutting
force
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Table 1 Cutting conditions for comparison with the off-
line feedrate scheduling.

Reference force Resultant force 450, 350 N
Spindie RPM 600 rpm
Cutter ¢ 20, HSS 4-teeth end mill
Workpiece Al-2024T6
Axial depth of cut | 6 mm
Sampling freq. 1000 Hz
Control freq. 10 Hz
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