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Abstract: Mg-Gd-Y-Zr alloys are increasingly investigated in recent years due to their excellent mechanical properties at
room and elevated temperatures and good creep resistance. The research progress on the alloys all over the world was
reviewed, and then the development of new flux, hot deformation behavior, strengthening mechanisms and fracture
mechanisms were analyzed. Moreover, the creep mechanism, corrosion mechanism, surface treatment technology and the
solid-state recycling on Mg-Gd-Y-Zr alloys were summarized. At last, further research areas on Mg-Gd-Y-Zr alloys were
suggested.
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Fig.1 Effects of GdCl; (a) or YCI; (b) additions on Gd or Y
loss of GW103K alloy™
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Fig.2 TEM image of Mg-9Gd-4Y-0.6Zr alloy tensiled at 400
°C and 4.6x10* ¢7![16] (New fine grains, labeled as 4, B and C;
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grain including subgrain boundaries and grain with dislocation
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Fig.3 Evolution of precipitates in Mg-Gd-Y-Zr alloy (a) and
schematic representation of 4’ precipitate morphology and habit

with respect to Mg matrix (b)[zg]
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F1 GWK & akne

Table 1 Mechanical properties of GWK alloys

Alloy Condition Tensile property Reference
o/MPa oy/MPa 0/%
Mg-9Gd-4Y-0.6Zr Cast-T6 279 327 3.3 [32]
Mg-10Gd-3Y-Zr Cast-T6 241 370 4 [29]

Mg-15Gd-5Y-0.5Zr Cast-T6 263 277 0.5 [26]
Mg-10Gd-5Y-0.4Zr Cast-T6 289 302 2.9 [33]
Mg-10Gd-2Y-0.5Zr Cast-T6 239 362 4.7 [28]
Mg-10Gd-4Y-0.4Zr Rolled-T5 - 420 (200 C) 6 (200 C) [34]
Mg-12Gd-3Y-0.4Zr Rolled-T5 349 457 3.8 [35]
Mg-12Gd-3Y-0.5Zr Rolled-T5 275 436 4.37 [36]
Mg-9Gd-4Y-0.6Zr Extruded-T5 319 370 4 [32]
Mg-10Gd-2Y-0.5Zr Extruded-T5 311 403 15.3 [28]
Mg-10Gd-3Y-0.6Zr Extruded-T5 375 460 2 [37]
Mg-10Gd-3Y-0.5Zr Extruded-T5 311 397 5 [38]
Mg-9Gd-3Y-0.3Zr Extruded-T5 - 375 5.2 [39]
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B AT BT AL, 1 4 B, TR T4
Btrdr, BOHERIBRIE R, % SRR,
WP T6 ABE, % SR SRR O
Bk o,

4 A& GWK &SR iz gk

Fig.4 Sketch of fracture of as-cast Mg-Gd-Y-Zr during tensile
test™™: (a) Eutectic phases on grain boundary; (b) Formation of
cracks at eutectic phases; (c) Crack connected by transgranular
cleavage
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Fig.5 Corrosion rates of Mg-xGd-3Y-0.4Zr alloys under salt
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Fig.6 TEM image of oxide contaminants in recycled
specimens after extruded at 400 C (a) and corresponding EDS
spectrum of point A4 (b)™!
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