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A study on the measurement of flank wear by computer vision in turning
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ABSTRACT

A new digital image processing method for measuring of the flank wear of cutting tool

is presented. The method is based on computer vision technology in which the tool is illuminated

by two halogen lamps and the wear zone is visualized using a CCD camera.

The image

is converted into digital pixel and processed to detect the wearland width. As a conclusion,

it has been proved that the average wearland area and maximum peak values of the flank

wear width can be monitored effectively to a measuring resolution of (.0lmm.
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Fig.1 Typical profile of flank wear
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Fig.2 Front lighting method for flank wear
measuring




HEL - f8d

Fig.3 Apparatus built for optical flank wear
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Fig. 4 Schematic diagram of optical flank wear
measuring system
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Fig.5 Image prcessing algorithm of flank wear
detection
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Fig.6 Flow chart of the computer program
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fa) Original Image

(c) Inverse Enhancement Image
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(b) Enhancement Image

(d) Dynamic Thresholding Image
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(e) Inverse Dynamic Thresholding Image (f) Merge Image
Q 2 q 8 8 10 12 14 16 8 20 22 24
W U[UU
(unit: mm)

V800 = 0.000 V806 = 0 059 VB12=0.157 VvE18 = 0.059
V801 = 0.000 VB07 =« 0.078 V813 =0.157 vB18=0.039
vB02s0.019 vE808 = 8.098 VBia=0.19 vB20 = 0.000
vB8o3=0.0193 vB09=0137 vB1S=0177 VB2l = 0.098
vB04 = 0.059 VB10=0.137 vB16 = 0.098 V822 » 0059
VB80S » 0.039 V811 = 0137 vB17=0137 vBe23=0019

VBmax=0.196 VvBmean = 0.081 Wearland Area = 3.791 mm2

(g) Calculated Flank Wear

Fig.7 Results of calculated flank wear

Table 1. Parameters of cutting condition Table 2. Flank wear measurement datas of the
tool microscope vs. newly developed
Cutting Condition method.
Feed, f 0.22 mm/rev Cutting Flank Wear (VB : #m) Error
. . , Newly Developed |
Depth of cut, d 1.5 mm Time (min) | Tool Microscope Method - (%)
Cutting speed, v 180 m/min 0 0 0 0
Type, CNGA 120408 10 101 %8 3.0
Corner radious, r 0.8 mm 2 108 11 2.8
- - 30 121 124 2.5
Insert tip coatei?en;?g;?;iT?;;bldes 40 142 138 9.9
(Tic/TICN/Ti 60 154 158 2.6
Tip material P15-P30 (KT300) 70 189 196 3.7
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6.2 Calibration
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Fig. 9 Schematic diagram of illuminant set-up
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