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A Study on CNC Machine Tool Wear using
AE Sensor

Jung Jae-su, Kim Kwang-tae, Jung Soo-il

ABSTRACT

Increased complexity of products and their manufacturing
processing demans higher quality control and monitoring than
ever before. Therefore, flexible automatization or flexible
manufacturing systems (FMS) offer numerous advantages over
alternative manufacturing methods. In this state, a in-process
monitoring is one of the important flexible automatino system.
And as use of NC and CNC machine tool has been increasing,
cutting work has automating and it is necessary to develop the
automatic production system combined a couple of machine tool.
Thus, in this paper to search examination it can measure the
tool wear and the tool life and can be more practical research

subject.
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2. Acoustic Emission o] 93 ¥y 9 #AHo|&

2.1 AE9] /&

@& Z[Acoustic Emisson]S & & i1 [stress emission]ojgtiE 21 2 F )
Bz FHEFA % ZHZQ WE oty TAde FEH ddHZ A
¥, vfe & FIAFAA(100KHz-1IMHz)S 2Heth AE] #AlIele A s
TRHoR HEd BAAolgta B F dom 2L FHHS
of oW HA EdAT FuE =7 oldd duxzt g W 2
o gk sl ZEEHo] AES HAdezME e 22 AEo Uk
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@ MAEe] ¥ (cecohesion) E i}

@ 4 ¥ 3H(phase transformation)
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Kannatey-Asibue HA7bgol 1A AEANZ 9 oA ZFe AE ALY dFe

2 #4448 dux FE2H AE ZFsHe ABrms & thedt 2ol 3o syt

\/1 AT o
AE s = ﬁfo Ve(t)dt O

o7l A, V(t) : A&, t: Al AT HEAL
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3. 48990y 9 ZXH
3.1 AgA=
B Ao AHEH 7HTEES FA 0mme] Zo] 70mm %9 AE STDIIS AHE
dgon, 88ty HEE <Tablel>7 2t}

<Table 1>Chemical compositons of STD11(wt.%)

C Si Mn Cr Mo Vv P S
148 | 032 | 045 | 126 | 063 | 0.39 | 0.026 | 0.022

32 A4y

E A3¥e CNCAH¥ (Hi-ECO10)& AMg&g o 37
PSBNR2525% &t 9 AErnst PACAIS] #diH3 AE4AA AEDSP-32/16 2 PCE
o] g3led AN AEAME A& AFsle FFECie Ao EHAH
FFAANA ] FA AR ZLS A FEAd ALY HA dujFoz #F FAAL
THZREE HEA ZUREAE AE3IH

<Table 2> Cutting condition in turnning

Workmaterial ADI
CNC lathe Hi-ECO 10
Workpiece STD11 ( D: 90mm, L: 60mm)
Tool holder PSBNR2525
Insert tip NC30P TNMG160404
Pre-amplifier 1220A (PAC)
AE main AEDSP-32/16 (PAC)
Surface roughness SV624 (Mitutoyo)
Cutting speed 120, 140, 160, 180 (m/min)
Depth of cut 0.2, 0.4, 0.6 (mm)
Feedreat 0.10, 0.15, 0.20, 0.25 (mm/rev)
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(Fig.1) Experimental setup
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2He AEmset HAIRZA = HAlgo], HaAET s AEST (Fig. 2),
(Fig. 3)& Ztz} datzlo], HAAEEE WA AW AEmse] AFS Ueds 19
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(Fig.2) Relation between depth of cut

Cutting velocity V{(m/min)

(Fig.3) Relation between cutting velocity

and AE signal and AE signal
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