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Tool wear monitoring of end mill in slot machining of titanium alloy
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Abstract

A acoustic emission(AE) sensor has been used to monitor tool wear during milling process. The refation
petween tool wear and AE RMS(Root mean Sguare) signal was investigated experimentally. A avaliable
monitoring index for monitoring tool wear was newly extracted from AE RMS. And on-line monitoring program
was developed. The proposed monitoring system has verified experimentally by roughing end milling titanium
alloy with TiN coated HSS tool.
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Fig. 1 Experimental Set-up for the Data Aquisition
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Table 2 Cutting condition

Cuttig speed 18.0 [m/min]
Feed 20~40 [mm/min]
Rdial depth 8 [mm]
Axial depth 44 [mm]
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Fig. 2 Power spectrum of AE signal
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Fig. 3 AE signal acquisition system by sliding
method
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Fig. 6 AE RMS signal in rough cutting of slot
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Fig. 7 Relationship between RMS value and
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Fig. 8 Characteristics of AE RMS signal and Fail
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Fig. 9 Relation between Count value and number
of machined slot
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Fig. 10 Relation between Count value and number
of machined workpiece
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Fig. 11 Flow-chart of tool wear monitoring
program
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