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Research Progress in Real-time Classification and Identification Technology of

Forming Defects in Arc Additive Manufacturing Process
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Abstract ; Gas metal arc additive manufacturing (GMA-AM) , although being an important technology for manufacturing large—
scale complex components due to its high deposition rate, low cost and wide applicability, suffers low forming accuracy, poor
surface quality and internal defects caused by process instability ,which seriously restricts its application in high—end fields such
as nuclear power and aerospace. This paper, focusing on real —time quality monitoring and defect recognition in arc additive
process, systematically reviews the research status of forming defect classification and recognition technology based on multi—
source information fusion. By integrating multi—source information such as vision, arc sensing and sound, and combining feature
engineering ( feature selection and dimensionality reduction) to optimize data representation capabilities , the application of multi—
sensor collaborative monitoring, signal processing and machine learning algorithms in dynamic defect prediction is discussed.
This study reveals the importance of the complementarity of multi—source information in improving the comprehensiveness of
monitoring, and summarizes the experiences of current technologies in anti—interference ability, real —time performance and
algorithm generalization, which provides theoretical support and technical reference for the intelligent development of arc additive
manufacturing quality control.
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