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Vision Sensing System and Detection of Backside Image of Molten
Pool in Laser-MIG Hybrid Welding

WANG Kang-jian' , SHUANG Yuan-qing', CHEN Wu-zhu', SHAN Ji-guo', Zhang Yong-qiang”

! Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China
( 2 Shougang Technical Research Institute, Beijing 100041, China )

Abstract Weld formation, especially root weld formation is an important criterion to evaluate weld quality and
adaptability in Laser-MIG hybrid butt joint welding. A vision sensing system consisting of an external illumination
source, a CCD camera, a trigger circuit with the input of MIG current signal and video grabber is established to study
the relation between vision signal and root weld formation. The backside image of molten pool is obtained clearly in
real time by setting the camera under the workpiece, and the imaging mechanism is analyzed. The image processing
algorithm to detect backside width of molten pool. gap width and the offset of molten pool is developed and the

calculated result shows a good precision comparing with the actual root width of weld.
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Fig. 1 Vision sensing system for hybrid welding
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Fig. 2 Comparison of backside image of molten pool
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(a) raised backside of molten pool

(b) flat backside of molten pool
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Fig. 7 Backside formation of weld
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comparing with actual root width of weld
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Fig. 9 Molten pool offset from gap center
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