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Monitoring of Tool Wear Condition by Cutting Resistance and
AE Signal in Drilling ADI Material.

Kyong-Kon, Yoo*, Tae-Ok Jun**, Heung-Sik Park**

ABSTRACT

For the purpose of monitoring the abnormal state in proportion to cutting in automatic production
process, the 3 kinds of specimens different from mechanical properties by austempering through tempera-
ture variation were manufactured, and the effects of tool wear on thrust and AE RMS was analyzed with
sequential drilling in in-process. ’

When the ADI specimens were drilled, the relationship of thrust and AE RMS with flank wear was stud-
ied through experiments, and it is confirmed that the reliable wear state is able to be monitered by using
these signals.

It was shown that thrust and AE RMS increased slowly till flank wear reached to V;=0.25mm, and they
increased steeply over the value. The effective tool exchange time was able to be pre-estimated by using
this fact. It was validated that the tool breakage was able to be detected on the real time by monitoring in
in-process.

Key Words : Tool wear(3-7°Fd), AE RMS(Z8%29] 4 &3, flank wear(ZX# A v}8) Tool breakage(F73&),
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Table 1 Chemical compositions of workpiece

Chemical Composition(%6)

T.C Si Mn P S Mg

0.20 0.070
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Egl Microscopic picture of ADI for austempering temperature.
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Table 2 Drilling Condition

Drill HSS , Twist Drill
Dimensions of drill D4x4xBx 118
Feed rate (mmjrev) 0.1
Drilling speed (pm) 2800 , 3800
Drilling depth (mm) 12

Coolant Dry

Table 3 Mechanical properties and volume fraction of work-

piece

Matenials | Temperature of | Tensile |Elongation | Hardness

Austempering strength (%) (Hg)

(C) (MPa)

AS CAST 0 480 88 194

ADI-A 30 1116 14 31

ADI-B 30 930 25 336

ADI-C 400 70 42 297

Charge amplifier
Plezo etactric tool
yf
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l Printer I { Mic

Fig. 2 Schematic diagram of experiment
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Fig.3 Variation n flank wear with number of holes on each ADI
(ADI-A, ADI-B, ADI-C, N=2800rpm, f=0.Imm/rev, d=4mm,
h=12mm)



F2AYZ A 2158 A1LE (19989 11€)

(A) 50th drilling

(B) 400th drilling

(C) 1040th drilling

(D) 1160th drilling

Fig. 4 Photo, of flank wear on drilling.
(ADI-A, N=2800rpm, f=0.1mm/rev, d=4mm, h=12mm)
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Fig. 5 Comparison of measured torque, thrust and AE RMS
signals on drilling
(ADI-A, N=2800rpm, f=0.1mm/rev, d=4mm, h=12mm)
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(A) The flank wear of just before
breakage

(B) drill breakage
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Fig. 6 The signals of Torque, thrust and AE RMS, and photo. of drill breakage.
(ADI-A, N=2800rpm, f=0.1mm/rev, d=4mm, h=12mm)
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Fig. 7 Variation in flank wear with number of holes on ADI-A
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Fig. 8 Relation between AE RMS and number of holes
(ADI-A, N=2800rpm, 3800rpm, f=0.1mm/rev, d=4mm,
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Fig. 9 Comperison of flank wear, thrust and AE RMS

(ADI-A, N=2800rpm, f=0.1mm/rev, d=4mm, h=12mm)
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