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Effects of Different Welding Heat Inputs on the Microstructure and Properties of Low—Alloy
High-Strength Steel
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[Abstract] Taking low—alloy high—strength steel as the research subject, this paper analyzes the effects of
different welding heat inputs on the microstructure and mechanical properties of welded joints. Under low heat
input, the weld metal is mainly composed of fine acicular ferrite, resulting in high strength but relatively poor
ductility. Under high heat input, the microstructure becomes coarser and softened, accompanied by a significant
decrease in toughness. Within the medium heat input range, a mixture of fine—grained ferrite and bainite is
formed, achieving a favorable balance among strength, ductility, and impact toughness. Welding heat input
affects the phase transformation path and grain size by regulating thermal cycle parameters, thereby influencing
the mechanical properties of the welded joint. The results indicate that an optimal range of welding heat input

exists, within which a desirable balance between microstructure and mechanical properties can be achieved.
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