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Table 1 Comparison of mechanical properties of reported Mg—Gd alloys fabricated by

permanent mold casting

BT

Mg-9Gd-1Yb—-0.5Zn—0.2Zr
Mg—10.23Gd-1.20Er—0.89Zn—0.67Zr
Mg—6.14Gd-3.08Y-1.02Zn—0.44Zr

Mg—6.05Gd—3.12Y-0.95Zn—
0.32Ag-0.47Zr

Mg-11.4Gd-2.2Nd-0.45Zr
Mg-8.31Gd-1.12Dy-0.38Zr
Mg-9.93Gd-1.83Y-0.46Zr
Mg-10Gd-5Y—0.4Zr
Mg-10.1Gd-3.74Y-0.25Zr
Mg-9.78Gd-2.91Y-1.52Zn—0.8Ti
Mg-6.5Gd-2.5Dy-1.8Zn
Mg-14.98Gd-0.97Zn-0.39Zr
Mg-15.6Gd-1.8Ag-0.4Zr
Mg-8.5Gd-2.3Y—1.8Ag—0.4Zr

Mg-18.85Gd-1.9Ag-0.35Zr

AL RS

YS/ | UTS/ o, | %
MPa  Mpa EL/% SCHik

500°C x 6h+225°C x 72h | 229 | 283 1.2 [9]
510°C x 12h+200°C x 97h | 223 | 324 3.6 [22]
510°C x 24h+200°C x 96h | 184 | 250 33 [23]

510°C x 24h+200°C x 72h | 218 | 292 4.4 [23]

525°C x 4h+250°C x 18h | 231 | 345 | 23 | [24]
530°C x 10h+230°C x 65h | 261 | 355 | 3.8 | [25]
490°C x 8h+225C.x 16h | 239 | 362 | 4.7 | [26]
525C x 10h+250C x 5h | 289 | 302 | 5.1 | [27]
525°C x 6h+225°C. x 24h | 268 | 325 | 5.1 | [28]
525°C x 8h+220°C x24h | 187 | 325 | 6.1 | [29]
510°C x 10h+215°C x 109h | 295 | 392 | 6.1 | [30]
520°C x 12h+200°C x 64h | 288 | 405 | 2.9 | [19]
480°C x 18h+200°C x 32h | 328 | 423 | 2.9 | [20]
500°C x 10h+200°C x 32h | 268 | 403 | 49 | [21]

490°C x 10h+200°C x 36h | 293 | 414 2.2 [31]
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Fig.18 Application of WE43 Mg alloy in cartridge receiver of different helicopters

HFEEHHEREEFNNERT N A

Table 4 Application of Mg alloy castings in cartridge receiver of different helicopters
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Fig.19 Typical applications of Mg—RE alloys in transmission system of aircraft
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[ABSTRACT]

Magnesium rare-earth (Mg-RE) alloys exhibit the advantages of low densities, high specific strength

and specific stiffness, desirable heat resistance, and good damping properties. The application of Mg-RE alloys in the

aero-engine components can effectively reduce the equipment weight and system noise, improve the load capacity

and maneuverability of aircraft. In this article, the classification of cast Mg-RE alloys is first introduced with different

strengthening mechanisms. Various casting processes are reviewed and their effects on the microstructure and properties of

Mg-RE alloys are also analyzed. Then the requirements for the use of Mg alloys in the existing aero-engine airworthiness

standards and general standards are summarized, following by the application status of casting Mg-RE alloys in aero-

engine and some other acrospace components at home and abroad. Finally, the problems and development trends of Mg—

RE alloys used in aero-engine are discussed according to the actual engineering application requirements.

Keywords: Mg-RE alloy; Aero-engine; Casting process; Microstructure; Mechanical property; Application status
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