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Microstructure and properties of AFMg-Sc alloy weld joints
filled with AFMg Zr and AF Mg Zr Sc weld wires
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Abstract: The AFMgSc alloy sheets with 2 mm thickness were welded by manual labor inert-gas arc welding
method, the mechanical properties and microstructures of AFMg-Sc alloy weld joints filled with AFMg-Zr or AF
Mg Zr-Sc welding wires were studied comparatively. When the AFMg-Zr-Sc welding wire was used as filling materi-
al, the grains of welding seam were refined obviously, and the weld joint was greatly strengthened by forming of fine
equiaxial grains layer in fusion zone. The results show that, the coefficients of welded joints are both greater than
0.9, but the yield strength of weld joint filled with AFMg-Zr-Sc welding wire is greater 100 M Pa than that of filled
with AFMg-Zr welding wire. It indicates that the AFMg-Zr-Sc welding wire is the best alteration of filling materials

to weld of AFMgSc alloy.
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Table 1 Chemical composition of base metal and

welding wire (mass faction, %)

M aterial Mg Mn Sc+ Zr Ti B Al
dtMelrie g5 _ 0.4 0.01 0.003 Bal.
(welding wire)
Al-.Mg-L.r 6.5 = 0.170.2 0.02 0.003 Bal.
(welding wire)
AMESE g g 0.4 0.02 0.003 Bal.

(base metal)
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Table 2 M echanical properties of welded joint

Filling metal G,/ MPa ®.2/ MPa & % Coefficient of welded joints Cracked position
AFM g ZrSc 383 287 7.6 0.91 Fusion zone
AFMgZr 379 188 7.5 0.90 Fusion zone

G, of base metal is 420 MPa, the data of experiment are the average value of four samples.
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Fig. 1 Vickers-microhardness distribution of

AFMgSc alloy welded joint
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Fig.2 Microstructures of welding zone(a), fusion zone(b) and soft zone in HAZ(¢) of

welded joint using AFM g-Zr welding wire as filling material
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Fig. 3 Microstructures of welding zone(a), fusion zone(b) and soft zone in HAZ(c¢) of

welded joint using AFM g-Zr-Sc welding wire as filling material
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Fig.4 TEM images of welded joint using AFMg-Zr-Sc welding wire as filling material

(a) —Fibrous tissue in HAZ; (b) —Initial recrystallized grain in HAZ;

(¢) —Quite recrystallized grains in HAZ; (d) —Weld melting zone
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Fig. 5 Microstructure models of weld line by AFMg-Zr(a) and AFMgZr-Sc(b) welding wire
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