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A Study on the Behaviors of Acoustic Emission Signals and
Cutting Forces by Flank Wear in Turing Process

Jong-Rae Cho* Jong-Sik Won*, Youn-Gyo Jung**

ABSTRACT

Automatic monitoring of cutting process is one of the most important technologies for increasing the stability

and the reliability of unmanned manufacturing system. In this study,

basic methods which use the acoustic

emission (AE) signals and cutting forces were proposed to monitor flank wear (width of flank wear) quantitatively.

First, in order to detect flank wear, it was investigated that the influence of cutting conditions, that is, cutting
velocity, feed and depth of cut, on AE signals (AE.n,) and cutting forces. Furthermore, the relation between flank
wear and the measured signals (AEm,, cutting force) was discussed.
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Table 1 Experimental equipments

Instruments

Specifications

CNC lathe Hi-ECO10 (Hwacheon Co.)

Workpiece STD11(D:100mm, L:50mm)

Tool holder PTGNL2525-M16(KorloyInc.)

Insert tip

NC30P NMG160404

(Korloy Inc.)

AE sensor

WD (PAC.)

Pre-araplifier

1220A (PAC)

AE main AEDSP-32/16 (PAC.)
Tool dynamometer | Piezo type 9257B(Kistler Co.)
Charge amplifier 50194 (Kustler Co.)

A/D converter | PCL-812PG (Advantech Co.)

Object microscope

KSZ-1A ‘¢

F
| (Samwon Scientific Ind,Co.) |

Table 2 Experimental conditions

Items

Conditions

Cutting velocity (m/min)

120, 140, 160, 180

Sampling rate

Feed (mm/rev) 0.10, 0.15, 0.20, 0.25
Depth of cut (mm) 02, 04, 0.6
Coolant Dry
AE : 2MHz

Cutting force : 200Hz

BAFoM WA AE AE oFELzRE
AEm @k e Th29) Ao ofs) F5tedck?

AE = [(1/AT> J )ATV“*’(t) dt]
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