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Abstract

The wear process of end mill is so complicated process that a more reliable technique is required
for the monitoring and controlling 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 4 cases using the high-speed-steel end mill undet wet condition.
The sound pressure was measured at 0.5m from the cutting zone by a dynamic microphone, and was
analyzed at frequency domain. As the cutter impacts the workpiece surface; a situation of forced
vibration arises in which the dominant forcing frequency is equal to the tooth passing frequency of the
cutter. The tooth passing frequency appears as a harmonics form, and end mill flank wear is related
with the first harmonic. It is possible to detect end.mill flank wear. This paper proposed the new
method of the end mill wear detection.
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Table 1 Component of experimental setup

CNC machining center

Machine

(TNV-40A)
End mill SKHS51,212 2 flute standard
Microphone Dynamics type
Sound card Sound blaster(creative)
Cutting oil Water-soluble cutting oil

Tool microscope | Mitutoyo 529-601

SM49(20(L) X 18(W) X 40(H))
STS (20(L) X 18(W) X 40(H))

Workpiece
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Table 2 Worn values according to cut of length

length of cut(m)

materi | tool
al | dia | 06 | 12 ) 18 | 24 | 32 | 48 | 64 | 96
sM | 12 0052 0084 | 0.119
91 0.088 0131 | 0.209

STS 12 | 0213 | 0258 | 0.299 | 033

length of cut{mm)

materi | tool
al dia. | 12.8 14.4 16 17 19.2 208 24
0. .. .. ..
M 12 149 0.203 0.27 | 0313
i 16 | 0.298 0.538
STS 12

Table 3 Experimental cutting condition

Workpiece SM49 STS
Condition I 2 3 4
Diameter of end

12 12 16 12
mill(mm)
Vs(rps) 19.67 25 15.83 10
f(mm/min) 202 214 180 72
Programed f(Hz) 393 50 31.7 20
Actual £z 35.2 44.8 28.5 18
a,(mm) 18 18 18 18
a{mm) 1.2 12 1.6 1.2
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Table 4 The result of the experiments

FFT amp. results(VB1'=0.23mm)
condit new | wom
ion error
tool | tool | B-A Ist 2nd 3rd ever. %)
o,
A} ®)

I 175|332 | 1418 | 0.242 | 0236 | 0.241 | 024 | 42

O (5011245} 744 | 0242 | 0237 | 0.228 | 0.236 | 24

m {362]694 | 332 | 0243 | 0245 | 0238 | 0242 | 522

IV [095]325| 23 0238 (0242 ;0249 [ 0243 | 565

Table 5 The measuring result of the noise

tempera | humidi-t ’ number of
noise i reference tool
~ture y (dB) experim-en (B) .
co | @ t P
RION
19 55 84.4 6 90
NL-02

Fig. 7 Out put results on the monitor
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