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Research on Adaptive Multi-layer and Multi-pass GMAW
Based on Weld Vision Sensing
BAO Rendong’, LI Bingchen!, MA Yong? XU Chen?, CHEN Xi*3 JANG Meng', CHEN Yanbin'

(1. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China; 2. Hubei
Sanjiang Space Wanshan Special Vehicle Co., Ltd., Xiaogan 432000, China; 3. School of Materials Science and Engineering,
Harbin Ingtitute of Technology (Shenzhen), Shenzhen 518055, China)

Abstract.In practical production, robotic welding is mostly controlled by "teaching-reproduction” and "offline
programming". Both of these methods lack the ability to recognize changes in actual working conditions, resulting in poor
welding quality and reduced welding efficiency. The adaptive GMAW technology and corresponding equipment were
developed based on the weld vision sensing system, and the general intelligent welding software was developed. The contour
of the workpiece was extracted by alinear structured light sensor. The results show that the vision sensing system can conduct
the global 3D scanning of the workpiece, obtain the 3D point clouds and intelligently identify the weld position. By combining
the welding process parameters database, the workpiece identification and positioning, welding task decomposition and
welding task execution based on three-dimensional stereovision are finally realized.
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Tab.1 Chemical composition of Q235 steel (wt%b)
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Tab.2 Laser sensor detection results
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Fig.1 Schematic diagrams of adaptive welding system

based on global visual sensing
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Fig.2 Procedures of adaptive welding technology
based on global visua sensing
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Tab.3 Function list of intelligent welding software
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Fig.3 Process flow of regulation of welding layers and passes
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Fig.4 Point cloud diagram of each layer of a VV groove
multi-layer multi-pass welding
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Fig.5 Schematic diagrams of weld planning
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Fig.6 3D point cloud of the workpiece
before and after backing welding
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Fig.7 3D point cloud of the workpiece
before and after welt welding
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Fig.8 3D point cloud of the workpiece
before and after filling welding
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