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Abstract

This paper systematically examines the current application status and future development trends of automated welding technology
in petrochemical engineering construction. It first defines the core concepts of automated welding within this field and analyzes its
fundamental value in enhancing project quality, ensuring construction safety, and improving operational efficiency. Subsequently, it
details the technical characteristics of mainstream automated welding processes and their specific applications in critical stages such
as pipeline prefabrication, modular construction, and storage tank installation. The study focuses on identifying technical bottlenecks
and management challenges hindering widespread adoption of this technology. Finally, it outlines a forward-looking roadmap for
the evolution of automated welding toward intelligent, flexible, and standardized operations through process innovation, equipment
upgrades, and system integration, providing theoretical insights for the transformation and upgrading of welding technologies in the
petrochemical industry.
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