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Repair techniques of dies with laser based on image morphological processing

ZHANG Weijie'* | LIU Lijun®® , ZHANG Hongxing'”
(1. College of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China; 2. College of
Mechanical and Energy Engineering, Ningbo Institute of Technology, Zhejiang University, Ningbo 315100, China; 3. College of
Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: In order to repair dies automatically with low-power laser, crack images were taken by a coaxial vision acquisition
system. Crack position information was acquired combining with digital image morphological thinning processing technology.
Digital images processing were established and crack trajectory information was obtained. And then, dies were repaired by
computer numerical control (CNC) system from numerical control (NC) code generated from curve fitting vector image. Crack
center line was effectively obtained after image denoising, enhancement and morphological thinning treatments. NC codes were
generated with the help of CAM software after crack bitmaps were converted to DXF file format. The results show that repair
precision of dies can reach 0. 0368mm and meet the repair demands of dies. Dies can be repaired automatically by means of
image morphological thinning processing. It is theoretical support and technical foundation for automation and intelligence of laser
processing equipment.
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Fig. 1 Original image from CCD
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Fig.2 Preprocessing of crack image
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Fig.3 Crack image spatial filtering
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Fig.4 Image morphological processing of crack
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Fig.5 Thinning processing of crack image
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Fig. 6 Freeman chain code and implication
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Table 1  Freeman chain code value translation table

Freeman chain code value 0 1 2 3 4 5 6 7

0o -1 -1 -1 0 1

x axis direction 1 1

¥ axis direction o 1 1 1 0 -1 -1 -1
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Fig.7 Schematic diagram of arc approximation of consecutive lines
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Fig. 8 Settings of UG NX post-processing
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Fig.9 NC code of laser processing
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Fig. 10  Laser biomimetic strengthening machine
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Fig. 11 Comparison of laser processing results
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