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Abstract: Large-scale magnesium alloy components fabricated via wire-arc additive manufacturing

(WAAM) hold promising application prospects in aerospace, transportation, and electronic
communication sectors. However, current research on WAAM magnesium alloys produced by tungsten
inert gas (TIG)-based WAAM technology mainly focuses on Mg-Al series alloys, and there are
relatively few studies on rare earth magnesium alloys. Thin-walled parts of Mg-6Gd-1Y-0.2Zr alloy
were fabricated by TIG-WAAM, and their microstructure characteristics and mechanical properties were
studied. The results show that the thin-walled part has a well-formed surface, and its microstructure is
mainly composed of a-Mg matrix, Mg,,(Gd, Y)s phase and y' phase. Due to undergoing different
numbers of thermal cycles, the grain size and mechanical properties are unevenly distributed along the
height direction of the thin-walled part. The average grain sizes at the bottom, middle and top sections of
the thin-walled part are 44, 101 and 80 pum respectively. The Vickers hardness decreases gradually from
the bottom to the top. The ultimate tensile strengths (UTS) in the horizontal and height directions are
(243£3) MPa and (219+10) MPa, respectively; the yield strengths (YS) are (159+1) MPa and (143+6)
MPa respectively; the elongations (EL) are (15.0+£1.4)% and (17.2+£0.9)%, respectively. The
performance differences between directions can be attributed to the formation of columnar grains
structures due to the temperature gradient during the cooling, which leads to anisotropic microstructure

and mechanical properties of the thin-walled part.

Keywords: wire-arc additive manufacturing; Mg-6Gd-1Y-0.2Zr alloy; microstructure evolution;
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Tab.1 Process parameters of TIG-WAAM
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Fig.1 Mg-6Gd-1Y-0.2Zr alloy thin-walled part
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Tab.2 Compositions of the wire and thin-walled part
( mass fraction/% )
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B3 Mg-6Gd-1Y-0.2Zr & & H B4R E XA OM
Fig.3 OM images of different regions in the Mg-6Gd-1Y-0.2Zr alloy thin-walled part
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Fig.4 SEM and EDS images of different regions in the Mg-6Gd-1Y-0.2Zr alloy thin-walled part
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Fig.5 TEM and EDS images of the middle region in the Mg-6Gd-1Y-0.2Zr alloy thin-walled part
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Fig.7 Tensile properties of the Mg-6Gd-1Y-0.2Zr alloy thin-walled part
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