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A Study on Tool Monitoring for High Speed Tapping
using AE Signal
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ABSTRACT

In terms of productivity, the speed of machining process has been increasing in most of engineering part. But the
tapping process does not reach at enough level compared with other machining processes because of its complicate
cutting mechanism. In the high speed tapping process, the one of important elements is tool monitoring system to
prevent tool breakage. This paper describes tool monitoring system by acoustic emission(AE) in the tapping process.
We used 2 types of AE sensors in this test. The one is commercial sensor which is used in other machining
monitoring system like polishing and the other is a self-fabricated sensor for this test. In this test we purpose to find
out the frequency of AE signal in tapping process and verify the possibility of applying AE sensor in in-process
tapping monitoring system. Also grasp of characteristic of tapping process by AE signal is handled.
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Fig. 1 Shape and geometry of HSS tap
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Fig. 2 Cross-sections of tap along lands
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Fig. 4 Schematic diagram of the experimental
set-up
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Table. 1 Specifications of tapping center

Spindle Speeds 100-10,500(rpm)

Spindle Spindle taper BT30
Motor 145 / 75(kw)
Rapid traverse(X/Y/Z) | 48/48/48(m/min)
Freedrate

Cutting feedrate 10,000(mm/min)
CNC YASNAC J100M
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Fig. 6 AE RMS signals detected by Nano 30
Model(M2 5000rpm depth 6mm)
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Fig. 7 AE RMS signal detected by fabricated AE
sensor(M5 2500rpm depth 12mm)
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Fig. 8 AE RMS signal detected by fabricated AE
sensor(M3 2500rpm depth 8mm)
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