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Abstract: This paper investigates the microstructure, mechanical properties and elemental distribution of welded
joints using the CMT Cycle Step process with AZ81 filler wire for AZ31B magnesium alloy extruded plates to develop
new welding technologies for magnesium alloys. Comprehensive characterization is performed through optical
microscopy, Vickers hardness tester, tensile testing machine, Scanning Electron Microscopy (SEM) and Energy—
Dispersive X-ray Spectroscopy (EDS). The experimental results demonstrate that uniform and regular fish-scale
patterns are formed on the weld surface. The weld zone primarily consists of a—Mg phase with discontinuous eutectic
structures at grain boundaries. While Zn element distribution shows no significant concentration difference across the
base metal, fusion zone, and weld zone, Al element exhibits markedly higher concentration in the weld region
compared to the base material. The maximum hardness is observed in the weld zone, with a distinct softening
phenomenon characterized by significant hardness reduction in the Heat—Affected Zone (HAZ). The tensile strength of
the welded joint reaches levels comparable to the base material. Tensile fractures occur in the HAZ, presenting pure
shear fracture surfaces with morphological features indicative of ductile fracture characteristics.

Key words: Magnesium alloy, CMT Cycle Step process, Metallographic structure, Mechanical properties,
Fracture morphology
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