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(Tool Life Monitoring using AE Signal in Gear Shaping)
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ABSTRACT : The characteristics of AE(Acoustic Emission) signal is related to cutting condition, tool
material, and tool gecometry in mctal cutting. The relation between AE signal and tool life was
investigated experimentally. Experiment is carried out by gear shaping and SCM 420 workpiece. AE
RMS voltage were increased according to tool wear. It is suggested that maximum value of AE RMS

voltage is an effective paramcter to monitor tool life

Key words © Gear Shaping(7]917}H8), Flank Wear(®-f7d #}4), Sliding Method(F111% ¥4]), AE Signal
(L& A F), Tool Life Monitoring(F 74 AN

LA = Bt WSt FrobEs AE Ao BAE wets
o, Flol7bEe AE A& FHsAT FP4Ee 42 g
- & HEsT Frswel AZzAL YA A 4§ 7}

BAThE S RO ANBHM 2 FE
voQew, AHET, F £QTTUY REERY FTE S4E AAsER Bk
el B @ wel GAAD g9 2 o

AAE S} Pol dok@gel 2m, AAATH AT A9 2. 4% AA 2 3
7hell WE dps Ao A g1 e AHelrh

Zloj7tgE el a4 WAL HsME THF AeH 2.1 AgAn
L BTl £He dAs: 3o dn ¥ w@FI)E 2 Aol AHSE BABL SCM 420007 FTE 719
&k gotel ZATElofop @k 1 gl Yoz 2 Asted AEHT s Q57 41 Sy AAE
4ol W7t wws Hapgel olgsEm U= A °lth
(Acoustic limission) A &TE AFAHAle musMl u TREYT AL AlFele] #AZ FHEr A A¥
ojg ol nia mtdaFe] A2 M A(In-process) AEY F FALE Lig. 1o ZAHETH
o ThpR fobelAl BYAASH AT Utk 53 7] .
A7bE A Ao FokE, FEaE, FEAINAY o3 o /
ko] @ol LT gl A 2 EF A AE Stock / o
AEste] BAE FHI A7} ko HAFAHANA ¥ %
Fo] 42 AAEE e e d7rt Fa WA (ﬁ@j émd-Passﬁlla |
Atk & FFebdel Al AE Alzel 1E Hwz 7 | TmeColumnsua\e | AE ,.,s‘m,m,m |
AetE 59 gorg meilEbrt dESHT Yo 2 A/D(nnvener
el AE 232 HAshA des dA2 AYRMS), 7 i—Gis"ﬁJ
$E(Count), o|ME(Lvent) 59 ﬂlra}uﬂs}g o} 85} =

o g AR AF7h drheelnh
aheta] B el M 7ozt A FF7F 7HEEE Fig. 1 Schematic disgram of experimental setup



22 A9
221 AE Az¢ 54y

717t F& FA7AE T3 AN 4325 YA
TEE BAsT U, FHFE £ AL sln e
Z AE 718E& A& dolA Aol o3 Mo B
Zto] & AL Hudok gA oudyE i A4
o] 22 7heda Azl 8E oRE HEY A, YA
n e FAE A AME vinH(Sliding) B
2 HEAAA FHT As 4R Ay AEe
Tt 459 YSo| ey wASHA ol WA
o] & HaH7E MMt FaEAlelo] g FATYE FA
3o mAY BHAM HE2 & FUAA AEE HgAT)
7] g &ein},

Fig. 2= A Az 2o #3d AM7 158 §
S3he ¥ E JeEbd Aol

Fig. 2 Signal acquisition system by sliding method
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Fig. 3 The raw and RMS signal of AE (when cutting

time of workpicce is 63 minutes)

222 FntEe £H

TTTEE F Frd A F01F FdHE 7 dHA
A5 71FE v T E E3sld 3EviEe &
Btk 470 A2 F 907 A "olx xatel x4
Al g@stgded, #3274 7)(Contourgrapher)2 A AMH
nlE-g, Fatd o] A (Optical Microscope)& o] 83l o4
o utE g 2A3Ht

223 AE A3 23413

BAFEZ7] WFH AE AME Aoz 379 979
HEAA FHEY Aol wet vlndAeE 4xsln
100~300k1z¢] 9 E A} YE (Band Pass Filter) 2 E3hd
AE Zulo] A8t AE A58 B3, E AE F
HE FI2E, oWE, Hl RMS §& AZYE 4 Yo,
r-&8 B Tl RMS g ADHErZ 2o %
A3t

Table 1 The measuring period of AE signal
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Fig. 4 Characteristics of crater wear vs.

number of workpiece
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Fig. 6 Flank wear after regrinding 12 times (15EA)
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Fig. 7 Characteristics of flank wear vs.

number of workpiece
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Fig. 9 The relation between Max. AE RMS value and

cutting time according to workpiece number
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