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A Study on the Tool Breakage Detection System in Face Milling Process

Using Motor Current Measurement
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Abstract

In milling process, monitoring and diagosis system is very importent to accomplish
factory automation. In this study, to develope on-line tool breakage detection system
in face milling operation, analysis and experiment were performed. The tool breakage
detection experiment was performed in machining center and the effecliveness of the
developed tool breakage detection alorithm and the usage of feed drive current as a

detection signal were verified.
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Fig. 1 2-D Cutting Mechanism of Face Milling Process

n: Cutter number

¢ 1 Angle of Cutter Rolation
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C: Chip Thickness
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d: Axial depth of Cut
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Fig.2 Cutting Force Diagram (Simulation and

Experiment)
3 inserts, 400 rpm, 100 mm/min, lmm d.o.c.
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Fig.4 Tool Breakage Detection Experiment case 1 - Cutting Force
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Fig.5 Tool Breakage Detection Experiment case 2 - Cutting Force

Measurement 3 inserts, 400 rpm, feed 200mm/min, d.o.c Imm
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Fig.6 Tool Breakage Detection Experim-ent case
1 - Q component of Feed Drive Motor

3 inserts, 400rpm, feed 200mm/min, d.o.c-2mm
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Fig.7 Tool Breakage Detection Experim-ent case

2 - Q component of Feed Drive- Motor

3 inserts, 400rpm, feed 300mm/min, do.c- lmm
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