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In-Process Detection of Flank Wear Width by AE Signals When Machining of ADI

Ye, Gyoo-Hyeon*, Jun, Tae-Ok**

{ Abstract }

Monitoring of Cutting tool wear is a critical issue in automated machining systems and has been extensively
studicd for many ycars. An austempcred ductile iron(ADI) exhibits the excellent mechanical properties and the
wear resistance. ADI has generally the poor machinability due to the characteristic. This paper presents the in-
process detection of flank wear of cutting tools using the acoustic emission sensor and the digital oscilloscope. The
amplitude level of AE signal(AErms) is mainly affected by cutting speed and it is proportional to cutting speed.
There have been the relationship of direct proportion between the amplitude level of AE signals and the flank wear
width of cutting tool. The flank wear width corresponding to the tool life 1s successfully detected with the monitor-
ing system used in this study.
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Table 1 Chemical compositions of ADI(wt.%)

C | S [Mn| P | S [Cu|[Mo]| Ni |[Mg

3.52 1250 | 035 0.020.02 026 | 021 | 0.7 |0.04

(b) Austempered

Fig.1 Scanning electron micrograph of test materials
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Table 2 Mechanical properties of ADI

Tensile Strength Elongation Hardness
(kg/mm?) (%) (Hv)
125 44 408

72




s F A A e A A8A M6 1999. 12,

2.2 AlEy
Fig2¥ & dgd &3 4844 5 AE AME F
23 FTEUE e el
ECHO10)elX A5e} 95 Hol Wt @&oﬂ* 3ot
Do In-process &S 3t TFHIL ¥
g4 IMHz9 AE-90588 AE AlA& ‘?‘@Lob—l 04/]’\1

wEl AR 238 AXFZ7)(Pre-amplifier) 3 AE-
922%‘ E]_":.E.E]U]Lﬂolﬂoﬂq % §0dB %%3}1

100KHz~ IMHze] Wi= s~ Hej2 A& F ka3
F5b TEAA0 9y & deledaddd A F4
o tiAlg g ~3 = (LeCroy 9310)2 2% #A &
o, nga tAgedeAREE o|&8ka] 20ks/s
o] MZ8 #olE(sampling rate) & AE 413 A9
RMS 2% &3letn, & FrH0Ho2 nlolEd £
askd Z9 A3 FAAAEUZ (S EM)E A8t
of Fvbd e & AT

_AE sensor

u;g,

Bite -~ iy

Ak

\
Sensor holder

Tool holder

Fig. 2 Location of AE transducer attached to tool holder
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Table 3 Cutting condition
Tool angle -5,-6,6,5,15,15,0.8)
Tool material CERAMIC(AI203=TiC)
Cutting speed 50 ~200(m/min)
Depth of cut 0.3 ~1.5(mm)
Feed 0.02~0.2(mm/rev)
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Fig. 3 Variations of AErms on the different cutting speed at
f=0.2mm/rev
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Fig. 4 Effect of feed rate on the AErms at t=0.5mm
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Fig. 5 Variation of AErms on the depth of cut
at f=0.2mm/rev
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Fig. 7 Wave form of AE signal and flank wear land for
ceramic tool(V=150m/min, f=0.1mm/rev, t=0.Smm)
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Fig. 8 Variation of AErms on the flank wear land for
different cutting speed
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Fig. 10 In process detection of flank wear at V=100m/min
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Fig. 12 Photographs of in process detected tool wear
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Fig. 13 Photographs of in process detected tool wear

(V=150m/min, f=0.1lmm/rev, t=0.5Smm)
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