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Research Progress on Robotic Friction Stir Welding Technology

LI Zhongqun', FAN Hailu', WU Wenjing’, SHEN Qunli'
(1. Hunan University of Technology, Zhuzhou 412007, China;
2. State Key Laboratory of High-End Heavy-Loads Robots, Midea Group, Foshan 528311, China)

[ABSTRACT] To address the high-performance processing requirements of complex components in fields such as
aerospace and new energy vehicles, robotic friction stir welding (RFSW) has emerged as a core development direction of
advanced welding technologies, owing to its advantages of flexible processing capability and high-quality joint formation.
This paper systematically reviews the key research progress and technical breakthroughs of RFSW. First, it systematically
summarizes the structural characteristics and application scenarios of three types of mechanisms, namely serial, parallel
and hybrid mechanisms. Second, it reviews the latest research advances in key technologies including force/position hybrid
control, path compensation and attitude adjustment, trajectory smoothing and offline programming, as well as dynamic
optimization of process parameters; It also outlines the application of common sensors and multi-source information fusion
methods in closed-loop control, and systematically summarizes the improvement effect of process enhancement strategies
(e.g., auxiliary heating, and material/structure optimization of stirring tools) on the welding stability of low-stiffness
platforms. Finally, combined with current technical bottlenecks and actual industrial demands, this paper clarifies the
development trends, core scientific issues and key research directions, providing theoretical support and technical pathway
reference for the industrial application of RFSW.
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