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A Study on the Detection of Tool Wear 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 monitoring drill wear status. A drill-wear monitoring
system provides information about drill status. With the information, optimum planning for tool change is possible.
And drill-wear monitoring system is needed to evaluate drilled hole quality and the wear of drill. Accordingly, this
paper deals with an on-line drill wear monitoring system of the detection of tool wear with the computer vision
and the area of the drill flank wear is analyzed quantitatively by the system.
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Table 1 Chemical compositions of workpiece(wt.%)

Material | C | Si |[Mn| P | S |Nb| Ti|Mo

0.10(0.15{2.00]0.02{0005, O | O | O

specimen
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Table 2 Mechanical properties of workpiece

Yield Tensile | Elonga- | Hard-

Material strength | strength tion ness

(kg/mm?®) | (kg/mm?) | (%) | (Hv)

specimen 65 80 14 215
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Fig. 1 Block diagram of the data acquisition system
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(c) 700th drilling
Fig. 2 Original image of drill flank wear

(d) 800th drilling
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Fig. 3 Image processing procedure
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Fig. 4 Different drill wear measuring definitions
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Fig. 5 Calculation of flank wear area
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Fig. 6 Windows of calculated binary image
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—o— Flank wear in microscope

—e— Flank wear in vision
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7 Comparison of flank wear measurement
by tool microscope and computer vision
(N=1200rpm, =0.1mm/rev)

Fig.
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—no— Flank waar in microscope

—e— Flank wear area in vision
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Fig. 8 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. 9 Comparison of flank wear area measure-
by computer vision and thrust
(N=1200rpm, f=0.lmm/rev)
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