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Embedded Machine Vision Online Measure-Control System of
Defocusing Amount in Laser Cladding Forming

Wang Tao Fu Geyan Shi Shihong
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Abstract To maintain the defocusing amount during the metal laser cladding forming experiments, the distance
between the forming surface and the nozzle should be fixed. Based on optical triangle method, an embedded
machine vision online measuring system for controlling the laser defocusing amount is proposed. The formula for
designing the lens focal length of the measuring camera is deducted, and both hardware and software solutions are
meanwhile presented. To process the gained pictures from the measuring camera effectively and stably, a new
algorithm estimation based on molten pool gray threshold is used for programming. The output voltage from the
measuring system is also integrated into the robot controlling coding which helps adjust the nozzle position
automatically once the laser defocusing amount is offset. This measuring system is later verified through several
metal laser cladding forming experiments to be stable and precise. By comparing the thin—wall cylinder forming
parts, the surface roughness of the part made with the measuring system is much brighter and cleaner than the ones
without this system.
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Fig.1 Physical map and schematic diagram of defocusing amount measure system
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Fig.2 Geometrical relationship between molten pool motion trail and imaging system
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Fig.6 Image process. (a) Original image; (b) image binaryzation; (¢) molten pool location
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Table 1 Measurement statistical table

h /mm U u,. v U. 'V h,. /mm h,, /mm lel .. /mm
-6 6.340 6.34 6.34 -5.912 -5.912 0.088
-4 6.547 6.55 6.54 -3.957 -4.050 0.050
-2 6.754 6.76 6.75 -2.002 -2.095 0.095
0 6.970 6.97 6.97 -0.046 -0.046 0.046
2 7.187 7.19 7.18 2.002 1.909 0.091
4 7.408 7.41 7.40 4.051 3.957 0.043
6 7.625 7.63 7.62 6.099 6.006 0.006
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Fig.9 Deposition procedure of closed loop processed thin—wall cylinder. (a) Thin—wall cylinder deposition procedure;

(b) variation of the defocus amount during deposition procedure
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Fig.10 Contrast between open and closed loop processed thin—wall cylinder. (a) Open loop processed thin—wall cylinder; (b) closed

loop processed thin—wall cylinder
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