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A Study on Detection of Tool Wear by Cutting Signal Measurements
in Multi-insert Face Milling

Seong-1l Kim*, Seung-Ki Kim*

J\ Abstract 'r

The experimental investigation is mainly focused to detect tool wear by cutting signal measurements
in multi-insert face milling SS 41 and STS 304.

This research have investigated the effects on the insert number, which has relationship with
mean-cutting force. AE(acoustic emission) signal, tool life and surface roughness in machining SS 41
and STS 304. The cutting force and AE signal are monitored to analyse the cutting process. The
surface roughnesses of the specimens machined by TiN coated tool with the various insert numbers
measured at various cutting speeds, feed rates and depths of cut. The width of flank wear is also
observed.

Keywords © multi-insert face milling(Fi1®2=), acoustic emission(3 k) tool life(FTF3E).
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Fig. 1 Arrangement of cutting test

AA9 Wy e dolor A Aou Ael glo Table 1. Experimental conditions
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2mad 2ee AAN gt AAE INE o
me AE Ags eAramx g ARSI Skl
ol 4L A #g9 d9& ¥4
A2 dale AE AAZRE e Al
100-300 kHz® #eyd F 40 dB= ZZ3sod AE
systems® Q@A Ja, oAl AE systemsolA]
oAl 20 dB ZEste] 100-1200 kHzel BEE B ¥
Nxde AxHE A3 A/DERIIE B oA g A
g3sle]  AzEdold st a2l ol 53}
thresholde dRlAae Ax A@zdd R 438
et

TRAR7 e 23 FHZEA (surface roughness
tester. Surftest 201)2 A4 FFA471(Ra), Z{th
o] A4 7] (Rmax) & AAAP0] £8F F Aldd el
A 3polA ety AarAge FRAAY) M zoRas
A% AE Aze Z&AQ g5 2 #xe dd 13
thol ™ Al (single-insert cutting)& BABHIL, AXME
22 9 4z Z/MA 48 s
Wz srE ANES FUg % WENY 27|
A oA WEo ofeiriAel gez Jehdd. & 5E
QMES FYsA vig7E s, W F v
o] nirEy|E @t ojd d
B FMsg @ A7) Held Fig. 29 20 AR E

A1 A1 (1/1000 mm)E 271944

32 ZYZAA

E;:l]
E
IS

L
EE'C

e 22a ¥ ANEZ BRE A
de wgAdE wdad 142 TPAnZAA B
Dial gauge(1/1000 mm)

A8

Insert

M N

]

—
N\
<
r—

4
ﬁutter locator

urface plate

Fig. 2 Clamping method of insert
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Fig. 3 Cutting force vs. average width of flank wear
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Fig. 4 Cutting force and surface roughness vs.
width of flank wear
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Fig. 5 Cutting force and AE RMS vs. width of
flank wear
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Fig. 6 Count rate vs. average frequency
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Fig. 7 Counts vs. average frequency
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Fig. 8 RMS vs. cutting time
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Fig. 9 Energy vs. average frequency
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Fig. 10 Count rate vs. average frequency
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