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Abstract : As a core technology for metal additive manufacturing and part repair, laser cladding technology
is widely used in aerospace, engineering machinery and other fields. The stability of molten pool
morphology directly determines the quality and processing efficiency of the cladding layer. Traditional
detection methods rely on manual experience, suffering from strong lag and insufficient precision,
which are difficult to meet the needs of intelligent production. Based on machine vision technology, this
paper builds a coaxial vision laser cladding monitoring platform, studies anti—interference molten pool
imaging and image enhancement methods, realizes accurate reconstruction of molten pool contour
and real—-time prediction of cladding layer quality, and establishes a closed—loop process control
mechanism. The research results show that this method can effectively suppress the interference of
strong light and spatter, improve the clarity of molten pool images and detection accuracy, provide
core technical support for the intelligent upgrading of laser cladding equipment, and has important
engineering application value and theoretical research significance.

Keywords : machine vision; laser cladding; molten pool morphology; image enhancement; online
detection; closed-loop control
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