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Development of High-Performance Light-Mass Magnesium Alloys and

Applications in Aerospace and Aviation Fields
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(1.National Engineering Research Center of Light Alloy Net Forming, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China)

Abstract; The magnesium alloy is the lightest metal structural material in practical application, and has broad
application prospects in aerospace, rail transit, automobiles, 3C (computer, communication, consumer electronics)
products and other fields. However. the strength of the magnesium alloy is relatively low. especially the high
temperature strength, and its creep resistance is relatively poor. Magnesium alloy castings are prone to shrinkage
and hot cracks. and the yield is low. It is difficult to control the plastic processing conditions of magnesium alloy
deformed parts, resulting in unstable structural and mechanical properties. In this paper, research and development
status of high performance magnesium alloys(magnesium alloy without rare earth, magnesium alloy containing rare
earth and magnesium lithium alloy) and their forming technologies (gravity casting, low pressure casting, die
casting, squeeze casting, semi-solid forming and plastic forming) are introduced, their applications in aerospace and
aviation fields are summarized, and the development trends in the future are prospected.
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Fig. 1 Precipitated phase of JDM2 alloy during aging treatment
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Fig. 2 Structural morphology of Mg-8Li-3Al-2Zn alloy
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Fig. 7 Application of magnesium alloy in launch vehicle
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Fig. 11 Magnesium alloy machine parts for transmission
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Fig. 13 Mg-Gd-Y cast magnesium alloy cabin
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