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Abstract: With the continuous growth of global demand for renewable energy, the role of wind power generation in energy structure

adjustment and carbon reduction process is becoming increasingly prominent. As the core load-bearing structure of wind turbines, the

stability and durability of the tower directly affect the long-term operational safety of the wind farm. In recent years, wind turbines

have been developing towards high power and high tower structures, with increasingly strict requirements for the strength and

performance of tower materials. Q420 sheet metal has gradually replaced Q355 steel due to its excellent mechanical properties and

high yield strength, becoming the main material for wind turbine tower manufacturing and widely used in the industry. Based on the

engineering practice of wind power equipment manufacturing, this article conducts in-depth research on the welding method, material

matching, process control, and testing technology of Q420 sheet metal. The research results can provide technical references for the

industry and lay a theoretical foundation for improving the welding quality of wind power tower tubes.
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