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Abstract: Due to the increasing requirements for lightweight materials in energy conservation and emission reduction,
magnesium alloys have been widely applied in numerous fields. However, magnesium-based melts are prone to oxidation
and combustion, which limits the methods used to form magnesium alloy components. Semi-solid formation can reduce
defects and enhance material properties by transforming liquid metals into spherical semi-solid particles. Semi-solid
thixomolding technology combines the advantages of high-pressure casting and injection molding, realizing the integration
of semi-solid slurry preparation and the forming process, and can be used to produce thin-walled parts with complex

shapes. This paper reviews the formation mechanism of the nondendritic structure of magnesium-based semi-solid slurries,
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summarizes the relevant semi-solid slurry preparation processes, introduces magnesium-based semi-solid thixomolding

technology, and finally summarizes and prospects for the future development of magnesium-based semi-solid forming

technology.
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Fig.1 Schematic diagram of solute enrichment and fragmentation due to external solute advection and local solute rejection!
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Fig.2 Grain growth models under different solidification rates
and stirring rates®
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Fig.3 Schematic diagram of the slrasonic vibration device!®
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Fig.4 Schematic diagram of the steps of the gas-induced
semi-solid process™
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Fig.5 Strain-induced preparation of semi-solid slurries: (a) SIMA process diagram based on RUE; (b) schematic diagram of the RUE
process™
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1-melting barrel; 2-heating zone; 3-inert gas injection pipe; 4-storage
tank; S-temperature control barrel; 6-nozzle; 7-runner; 8-material
measuring chamber; 9-punch press; 10-liquid level detector;
11-injection system
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Fig.8 Schematic diagram of the rheo-injection device!™
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Fig.10 Magnesium alloy products obtained by thixomolding technology: (a) automobile seat headrest bracket; (b) automobile GPS

housing!
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Tab.1 Mechanical properties of AZ91D rheo—injection and thixomolding parts

Alloy Preparation process  Yield strength /MPa  Ultimate yield strength/MPa Elongation/% Vickers Hardness(HV) Ref.
Rheo-injection 169 7.1 102 [73]
AZ91D ) )
Thixomolding 180 5.7 74 [79]
https://www. cnk1. net
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