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Detection of Built-up Edge by AE Signal Analysis

Min Seok Oh*, Jong Sik Won**, and Youn Gyo Jung***

ABSTRACT

This paper investigates the feasibility of using acoustic emission signal analysis for the detection of built-up
edge during machining. Experiments were conducted on a CNC-lathe using conventional carbide insert tools under
various cutting conditions. The cutting forces were also measured for comparisons. Experimental evidence is
presented which indicates that the presence of a built-up edge can significantly affect the generation of acoustic
emission in metal cutting. It is shown that under conditions in which a built-up edge is generated, the variation
of AEm signal with cutting speed can be quite different from the generally accepted linear, monotonic increase as
previously reported. The feasibility of utilizing AEms in built-up edge sensing is suggested.
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19

Fig.1& A8 AX 9 A=z o|rt. HaAAHR(F
H R, W& F, ol$8E: Fe gHaAY
-5 H Al (Tool~dynamometer )2 EA3} 11 AR
15% JUd AE 442 EA8YT. 249 AE
S A2 FE71(40dB) A FEE F Y &
3 H"HE(100~1200kHz) )4 HE"HE o
AEDSP-32/1691 A TR Y As=® WEIjo] ZHFE

(2 > od ML

forfo

of dHHEE Hesdr. dEHE fAg Aaes
AE Ag A~2EHQ] Mistras T2 R L 283}
o  HIsgd., FF  ETde dQEFHY

WIENN2525 M162, SIAM Ex= TNMG160404 P20S =i
gty FEAAe Ay spEEde] #Ee
AE @vjZ@ oz fFsta 7teHe RHAANE
HEA ZAAEY] FAHVE AR AT, Table
1,20 72 A3 AMg 9 gl ALggh A
=A< YEiT

a4 E

Table 1 Specifications of experimental equipments

Instruments Specification
CNC lathe || Hi-ECO 10(Hwacheon Co.)
Workpiece SM45C(0.D.=97.5 mm, 1.D.=25 mm)
Tool holder | WTENN225 Mi6(Korea Tungsten Co.)
Insert tip TNMG160404 P20(Korloy Inc.)
AE sensor WD(PAC.)
Pre-amplifier {| 1220A(PAC.)

AE main AEDSP-32/16(PAC.)

Tool - . .
dynamometer Piezo Type 9257B(Kistler Co.)
Charge amp. | 5019A(Kistler Co.)

A/D converter |j PCL-812(Advantech Co., Ltd.)
rohace o] SV-624(Mitutoyo)
et e || KSZ-1A(Samwon Scientific Ind, Co)

Table 2 Cutting conditions used for experiments

Items Conditions

Outer diameter — Inner
diameter.

46~180

0.10, 0.15, 0.20, 0.25, 0.30
0.15, 0.20, 0.25, 0.30

Dry

AE : 2 MHz,
Cutting force :

Feed direction

Cutting speed(m/min)
Feed rate(mm/rev)
Depth of cut(mm)

Coolant

Sampling rate

100 Hz
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