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A Study on the Detection of the Abnormal Tool State in Drilling of
Hot-rolled High Strength Steel
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ABSTRACT

Drilling is one of the most important operations in machining industry and usually the most efficient and
economical method of cutting a hole in metal. From automobile parts to aircraft components, almost every
manufactured product requires that holes are to be drilled for the purpose of assembly, creation of fluid passages, and
so on. It is therefore desirable to monitor drill wear and hole quality changes during the hole drilling process. One
important aspect in controlling the drilling process is drill wear status monitoring. With the monitoring, we may
decide on optimal timing for tool change. The necessity of the detection of tool wear, fracture and the abnormal tool
state has been emphasized in the machining process.

. Accordingly, this paper deals with the cutting characteristics of the hot-rolled high strength steels using common
"HSS drill. The performance variables include drill wear data obtained from drilling experiments conducted on the
workpiece. The results are obtained from monitoring of the cutting force and Acoustic Emission (AE) signals, and
from the detection of the abnormal tool state with the computer vision system.
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Table 1 Chemical compositions of workpiece(wt.%)

Material C Si |[Mn| P S [Nbj Ti |Mo
specimen A |0.10(0.15(2.00{0.02(0.005) O[O 1O
specimen B {0.181040(1.60{0.03{0.010| OO

Table 2 Mechanical properties of workpiece

| Yierd | Tensile | Eonga- | Hard-
Material strength strength tion ness
tkg/mm’) | (kg/mm?) (%) (Hv)
Epecimen A 65 80 14 215 B
specimen B 37 55 ] 20 171
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Fig. 1 Block diagram of the data acquisition system
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Fig. 2 Original image of drill flank wear
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(d) Binary image

(¢) Median filtering
Fig. 3 Process of binary image
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Fig. 4 Windows of calculated binary image
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Fig. 5 Comparison of flank wear area, wear area and
wear length on computer vision
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Fig. 6 Comparison between flank wear measurement

by tool microscope and computer vision
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Fig. 7 Comparison of flank wear and flank wear area
measurement by tool microscope and computer
vision (N=1200rpm, f=0.1mm/rev)
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Fig. 8 Comparison of flank wear measurement by tool
microscope and computer vision(N=1200rpm,
f=0. lmm/rev)
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Fig. 9 Comparison of flank wear area measurement by
tool computer vision and thrust(N=1200rpm,
f=0.1mm/rev) '
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