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Abstract: To systematically investigate the microstructural evolution and mechanical property response of AZ41M
magnesium alloy TIG welded joints, alternating—current TIG welding is employed to perform butt welding on AZ41M
sheets with 3 mm—diameter AZ81 filler wire. Sound welds with uniform formation, free of apparent surface defects and
achieving full penetration, are acquired under optimized process parameters. The microstructure and mechanical
properties of the joints are systematically characterized using optical microscopy, room—temperature tensile testing,
bending testing, and fatigue testing. The results demonstirate that the welded joint yields a yield strength of 124 MPa,
an ultimate tensile strength of 231 MPa, and an elongation of 17.4%, with its strength reaching 89.9% of the base
metal. The joint successfully passes 180° face—bend and root—bend tests, indicating favorable ductility. The fatigue
limit of the joint is determined as 65.2 MPa. High—cycle fatigue cracks preferentially initiate at or near the specimen
surface, and the fatigue crack propagation zone exhibits clear radial striation features.
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