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Fig.3 Morphologies of WE43 alloy in as-deposited condition: (a) macro morphology and (b—e) OM images of marked zones of b, ¢, d, e in Fig.3a,
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Fig.4 SEM image of as-deposited WE43 alloy (a); SEM image (b) and EDS element mappings (c—f) of eutectic structure in Fig.4a; SEM
morphology and EDS analysis result of marked eutectic structure in Fig.4b (g); EDS element scanning of eutectic structure (h)
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Fig.5 Thermodynamic simulations of WE43 alloy non-equilibrium solidification: (a) solid phase fraction and (b) elements segregation in liquid



W] B RS TR

554 3%

. 710 -
120
o 110}

>

= 1000 1 jbgss

£ oot

ki

g 4 e T5
70 \74i3 . b
60

0 10 20 30 40 50 60 70 80 90
Aging Time/h

K6 WE43 & 4:7E225 C T i 2 1k Hh &
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Fig.7 Grain morphologies (a, d, g), grain size distributions (b, e, h) and pole figures (c, f, i) of the WE43 alloy in as-deposited (a—c),

T5-treated (d—f) and T6-treated (g—i) conditions
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Fig.8 SEM images (a—b) of T5-treated WE43 alloy at 225 °C for 20 h; EDS element mappings of eutectic structure (c—f)
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Fig.9 SEM images (a—b) of T6-treated WE43 alloy at 225 °C for 20 h; EDS element mappings of residual Mg,, Y and a-Zr phase (c—f)
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Microstructure and Mechanical Properties of Mg-4Y-3Nd-0.5Zr Alloy Fabricated by Wire
Arc Additive Manufacturing

Chang Zijin', Zhang Ruize’, Zeng Caiyou', Yu Kai', Li Ziqi', Cong Baogiang'
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)
(2. Capital Aerospace Machinery Co. , Ltd, Beijing 100076, China)

Abstract: A WE43 (Mg-4Y-3Nd-0.5Zr, wt%) magnesium-rare earth alloy thin-wall component was fabricated by wire arc additive manufacturing,
and its microstructure and mechanical properties were investigated by multiscale characterization, microhardness, and tensile tests. The influences
of direct aging (T5) and solid solution+aging (T6) on the microstructure evolution and mechanical properties were studied. Results indicate that
the as-deposited WE43 alloy has a uniform equiaxed crystal matrix, with an average grain size of 25.3 pm. Reticulated eutectic structure
(a-Mg+Mg, Nd,/Mg,,Y) is formed due to Nd and Y element liquid segregation at grain boundaries. Tensile strength of as-deposited alloys is
190 MPa. Peak hardness increases from 74 HV, to 91 HV , after T5 aging with persistence of significant eutectic structures. Peak aging hardness
is 108 HV,,, after T6 treatment, and the eutectic structure is dissolved completely, while a small amount of Mg,,Y; remains in matrix. Tensile
strength of alloys is enhanced to 283 MPa after T6 treatment, but it also induces significant grain growth and reduces the elongation in vertical
direction more obviously than in horizontal direction.

Key words: wire arc additive manufacturing; magnesium-rare earth alloys; microstructure; heat treatment; mechanical properties
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