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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 camied out
continuous-side-milling for 4 cases using the high-speed
steel slot drill under wet condition. The sound pressure
was measured at 0.5m from the cuiting 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 harmenic. It can be concluded from the result that
the tool wear is comelate 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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VB1' : measuring flank wear
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Fig. 1 Measuring flank wear
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Fig. 2 Schematic diagram of experimental setup

Table I Component of experimental setup

Machine CNC machining center(TNV-40A)

End milt SKH51,012 2 flute standard

Microphone Dynamics type

Sound card | Sound blaster(creative)

Cutting oi} Water—soluble cutting oil

TOO] Mitutoyo 529-601

microscope

Workpiece KS-SMA490(2((L) % 18(W) % 40(H))
KS-D3752 (20(L} X 18(W) X 40(H))
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Table 2 Experimental cutting condition

KS-D
i -SM4
‘Workpiece KS 90 -
Condition 1 2 3 4

Diameter of end 12 12 16 12

mill{ram)
Vs(rps) 19671 25 1583 10
f{mm/min) 202 {214 | 180 72

Programed f{Hz} | 3903 | 50 [ 3171 20

Actual £ apa) 352 [ 4481285 18

a.{mm) 18 18 18 18
ar(mm) 1.2 1.2 1.6 2.2
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Fig. 3 Whole sound wave of end milling

Fig. 4 Sound spectrum according to increasing length of
cut between OHz and 200Hz
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- Fig. 5 Amplitude of the 1st harmonic and flank wear
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