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Research Status and Development Trends of Real-time Monitoring in

Underwater Welding Process
JIANG Fan, ZHANG Yuchen, LIU Yuan, ZHANG Guokai, LEI Pengbo, CHEN Shujun
( Engineering Research Center of Advanced Manufacturing Technology for Automotive Components Affiliated with
Ministry of Education, Beijing University of Technology, Beijing 100124, China)

Abstract ; Although underwater welding technology plays a crucial role in ensuring energy supply and structural repair in the
increasing demand for ocean energy development and deep—sea engineering, the complexity and extreme conditions of underwater
environments may affect the stability and reliability of welding quality, which signifies the great importance of real — time
monitoring technology for welding process. This article, with the focus on the complex underwater welding environment and the
high real-time requirements for welding quality monitoring, systematically analyzes the impact of underwater environment on the
welding process and explores the differences in process information between different underwater welding methods. By sorting out
core technologies such as electrical signal monitoring, arc monitoring and droplet behavior monitoring, the research emphasis and
difficulties of existing technologies are revealed, and a research idea for multi—source information fusion and intelligent defect
recognition methods for complex underwater environments is proposed, providing novel ideas and directions for real — time
monitoring and welding quality assurance of underwater welding processes in the future.
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