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Detection of B.UE. by AE signal analysis
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ABSTRACT

Recently, in order to achieve high flexibility, monitoring and control strategies of a new type have been
developed. This paper investigates the fesability of using acoustic emission signal analysis for the
detection of built-up edge during machining. Results for machining SM45C steel show that the presence
of a built-up edge can significantly affect the generation of acoustic emission in metal cutting. When the
cutting speed comes to the conditions conducive to development of built-up edge, it is shown that the
slope of curve-fitted AErms signal undergoes a change. The fesability of utilizing AErms in built-up edge
sensing is sugested.
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Fig.1 Experimental setup

Table 1. Experimental equipments

Instrument Specification
CNC Lathe Hi-ECO 10 (Hwacheon Co.)
‘Workpiece SM45C(0.D.=97.5mm, [.D.=25mm)
Tool Holder WTENN2525M16 (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 9250B (Kistler Co.)
Charge Amplifier | 5019A (Kistler Co.)

A/D Converter PCL-812 (Advantech Co., Ltd.)
Surf: Rough:
Hriace TOUEMICSS | Sv_624 (Mitutoyo)
Tester

Object Microscope | KSZ-1A (Samwon Scientific Ind, Co.)

Table 2. Experimental condition

Item Conditions
Feed Direction
Cutting Speed(m/min) || 180~46
Feed Rate(mm/rev) 0.10, 0.15, 0.20, 0.25, 0.30
Depth of Cut(mm) 0.15, 0.20, 0.25, 0.30
Coolant Dry
AE : 2MHz
Cutting Force : 100Hz

Outer diameter — Inner diameter.

Sampling Rate
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Fig.2 AEms versus cutting speed for cutting
SM45C.
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Fig.3 AEms versus cutting speed for cutting
SM45C.
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Fig.4 Chip tool interface with built-up edge.
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