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[Abstract] This paper conducts practical research on parameter optimization and joint performance
characterization of the welding process for high—strength steel mechanical components, clarifying the
optimization range of key welding parameters and the core process of performance characterization. Using a
combination of single—factor control and collaborative optimization, the reasonable ranges of welding current,
voltage, speed, and heat input are determined. Performance characterization is completed through tensile,
impact, and hardness tests, establishing the correlation between parameters and performance. Research shows
that reasonable control of welding parameters can effectively improve the mechanical properties of joints and
avoid welding defects.
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