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A Study on the End Mill Wear Detection by the Analysis of
Acoustic Frequency for the Cutting Sound(KSD3753)
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ABSTRACT

The wear process of end mill is a so complicated process that a more reliable technique is required for the
monitoring and controling the tool life and its performance. This research presents a new tool wear monitoring
method based on the sound signal generated on the machining. The experiment carried out continuous-side-milling
for using the high-speed steel end mill under wet condition. The sound pressure was measured at 0.5m from the
cutting zone by a dynamic microphone, and was analyzed at frequency domain. The tooth passing frequency
appears as a harmonics form, and end mill wear is related with the first harmonic. It can be concluded from the
result that the tool wear is correlate with the intensity of the measured sound at tooth passing frequency
estimation of end mill wear using sound is possible through frequency analysis at tooth passing frequency under
the given circumstances.
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Table 1. Experimental equipments

equipment. size and manufacturing company
Machining cente TNV 40 SEIL
£ "| HEAVY IND.

Hanra Micro Measure System %
Mitutoyo TF510

Tool wear
measure system

210,212,516 SKH51,

End mill Flute, Standard, YG-1

Collect chuck Nikken BT40-032-90

Microphone Dynamics type

Sound card Sound blaster(creative)

Cutting oil Water—soluble cutting oil

Workpiece STS(200(L)><180(W)><40(H))

¥ 2 Aazxd
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r 1 -ed) .
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210 15| 1 75 750 35
STS @12 [18(1.2 72 600 40
216 [18]|1.6 72 475 50
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Fig. 1. Schematic diagram of experimental setup
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Table 4. Comparison of the results of the experiment
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Table 3. The experimental data for multiple linear

regression(STS)
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