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Abstract: Magnesium (Mg) and titanium (Ti) alloys, as typical lightweight metallic materials, are widely used in
rail transportation, aerospace, and biomedical engineering. The fabrication of Mg/Ti dissimilar alloy components,

which combine the advantages of both materials, not only meets the growing demands of modern engineering appli-
cations but also extends their potential applications in depth and breadth. To meet the practical manufacturing require-
ments of Mg/Ti dissimilar alloy components, wire arc additive manufacturing (WAAM) was employed to fabricate
AZ91 Mg alloy and Ti6Al4V Ti alloy dissimilar alloy specimens. This study investigated the influence of Mg alloy
deposition parameters on the macromorphology and interfacial microstructure of the specimens. Based on these inves-
tigations, the microstructure, mechanical properties, and corrosion performance of the WAAM-fabricated Mg/Ti

dissimilar alloy specimens were comprehensively analyzed. Furthermore, the formation mechanism of the interfacial
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reaction layer was clarified through thermodynamic calculations of the Mg-Ti-Al ternary system. The results demon-
strated that excessively high wire feed speed during Mg alloy deposition led to increased evaporation loss, whereas
insufficient travel speed caused severe lateral flow of the Mg alloy cladding layer. Ti;Al and Mg;;Al;, intermetallic
compounds (IMCs) formed at the Mg/Ti interface layer, and the interface thickness increased with increasing heat
input during Mg alloy deposition. During tensile testing, the horizontal (transverse) tensile samples of the Mg/Ti
dissimilar alloy specimens experienced shear failure at the interface between the Ti-Al and Mg-Al IMC layers,
leading to separation of the Ti and Mg alloy cladding layers. The Ti alloy and Mg alloy cladding layers also fractured.
At a sample cross-sectional area of 6 mm” while two deposited alloy layers occupied equal proportions of this cross-
sectional area, the average maximum tensile shear load was (3203+155) N. Compared with the Ti alloy cladding
layer, the Mg alloy cladding layer exhibited a higher self-corrosion current density and a lower self-corrosion poten-
tial, making Mg/Ti dissimilar alloy specimens more susceptible to galvanic corrosion. During immersion corrosion
testing in 3.5% (mass fraction) NaCl solution, the Mg cladding layer acted as the anode and underwent preferential
dissolution, forming characteristic pitting corrosion morphologies, while the Ti cladding layer acted as the cathode,
where visible hydrogen evolution occurred. This electrochemical process ultimately resulted in Mg (OH) , formation at
the interfacial region. Thermodynamic calculations revealed that during deposition, Al atoms underwent chemical-
potential-driven diffusion toward the interface, where they sequentially formed Ti-Al and Mg-Al IMCs.

Keywords: magnesium/titanium dissimilar alloy; wire arc additive manufacturing; microstructure; mechanical

property; corrosion performance; thermodynamic calculation
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Fig.4 Microstructure and element distribution at the interface with different wire feed speeds
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Fig.9 Microstructure and element distribution at the interface of the Mg/Ti single-wall specimen
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