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Reflections and Viewpoints on Restricting of the
Development of Magnesium Industry by

Processing and Forming Technology

YAN Zhaoming, ZHANG Zhimin
(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract: Magnesium (Mg) and its alloys are currently the lightest structural metals in engineering applications, with
broad application prospects in fields such as aerospace, defense and military industry, transportation, and electronic 3C.
They play an important role in promoting the national dual carbon strategy, ensuring economic construction, and national de-
fense security. Processing and forming technologies are an important part of the development and application of the magnesi-
um industry. The commonly used processing technologies mainly include casting, forging, additive manufacturing, welding,
etc. At present, there are problems with high energy consumption, low economic efficiency, poor stability and uniformity in
industrial development. The key to fabricate the high-quality Mg alloys is to solve the problem of uniform control of composi-
tion, improve processing economy and stability. The scientific problem is to grasp the evolution laws of micro and nano struc-
tures, explicit the strengthening and toughening mechanisms during the processing, clarify the causes and evolution laws of
forming defects, master the efficient detection and precise regulation methods of alloy components. Based on these, we can re-
alize the low-cost manufacturing of Mg products with high efficiency, and establish relevant testing and evaluation standards.
Key words: development of Mg industry; processing and forming; low-cost manufacturing; uniform control; microstruc-
ture evolution; strengthening and toughening mechanisms
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Concentrated seawater (MgCl,). The Mg content reaches 0.13%,
and the global reserves are approximately 6x10° billion tons.

Brine from salt lakes (MgC1,MgSO0,). The reserves exceed 10
Liquid minerals billion tons.

Underground brine (MgCLMgSO0,).

Mg mineral resources

Dolomite (Ca0-MgO). The domestic reserves amount to more
than 4 billion tons, and it is the main raw material for
magnesium smelting by the thermal method.

" " Magnesite (MgCO;). The domestic reserves amount to 3.2 billion
Solid minerals tons, accounting for 20% of the world's total.

Hydromagnesite (MgCl,-6H,0), Carnallite (KC1-MgClh-6H,0).

Serpentine (Mg3Si;Os(0OH)y).

BT ARA sy

Fig. 1 Mg-containing minerals in nature'?!
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Table 1 Processing technologies of Mg alloys and their typical applications

Process Applications

Automobile steering wheel, instrument panel, radiator, engine mount, cylinder block, transmission case,
As-cast Mg alloys aero-engine inlet casing, reducer casing, aircraft main reducer, main gearbox, mobile phone, camera, com-

puter case, medical implant stents, ec.

Automobile wheel hubs, inner and outer door panels, high-speed rail profiles, helicopter casing, m issile
Wrought Mg alloys . .
casing, elc.

. Automobile clutch casing, valve cover types, transmission case, seat frames, bicycle frame, pipeline prod-
Welding Mg alloys )
ucts, elc.

. . Biomedical products, aerospace complex components, tank armor, battlefield repair of damaged components,
Additive manufacturing Mg alloys
elc.
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