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3D feature extract method for tool wear based on grating projection
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Abstract: Image detection method for carbide tool wear based on laser grating projection is presented.
Phase information in undesformed areas that belongs to object shadow and data regression with the
least-squares iteration are used to obtain phase distribution parameters on the ideal reference plane.
For unnecessary to collect deformed grating images of object reference plane, it reduces operation
steps and takes no solution for the phase of object reference plane. Experiments show that the method
realizes the on-line measurement by detecting the parameters during the time slots caused by replacing
tools of numerical control machine. Also, the measurement data of maximum width, maximum area,
circumference and maximum depth in = direction of wear region come to the results that measurement
standard deviation and relative accuracy are no more than 0. 01. Therefore, this method is a precise 3D
profilometry of wear area.
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Fig. 2 Architecture of measurement system
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Tab.1 Experimental results
S B JE 451 DX 1 S 5 X 35k 1) JE 1 X 3 1 FE A X = T 1
B K Fa B (mm) e K0 B (mm®) Ji & (mm) R (mm)
1 0.45 0.21 1.94 0. 35
2 0.45 0.21 1.94 0. 40
3 0.45 0.21 1.95 0. 35
4 0. 45 0.22 1. 95 0. 44
5 0. 45 0. 20 1.94 0.40
S #44H 0.45 0.21 1.95 0. 30
U 22 0. 00 0.01 0.01 0.01
ty. s (v=8, p=95) 2.85 2.85 2.31 2.75
A X 0. 005 0.01 0. 01 0.01
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Fig. 3  Deformed grating collected
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