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Abstract : The welding quality of steel bridges directly affects their structural safety and durability, and the current
research focuses on the optimisation of process parameters, the analysis of defect mechanisms and
the application of intelligent detection technology. Through numerical simulation and experimental
verification of the synergistic regulation of current, voltage and other parameters, combined with
ultrasonic, phased array ultrasound (PAUT) and other multi-technology fusion detection, significantly
improve the accuracy of identification of defects such as porosity, cracks and so on. Based on the
requirements of "Steel Structure Welding Code (2025)", build a whole—process quality management
system covering design, construction and acceptance, integrate IOT dynamic monitoring and
PDCA continuous improvement mechanism, and promote the standardisation of welding process
and personnel skills certification. In the future, it is necessary to break through the limitations of the
environmental adaptability of high—cost testing equipment, and strengthen the digital platform and the
synergistic innovation of artificial intelligence algorithms.
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