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Table 1  Mechanical properties of extruded AZ91 alloy with 

different Y components
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Tensile strength, 

σ

b
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Elongation, δ/% 
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Table 2  Isothermal treatment parameters and semi-solid  

tissue rheological parameters

[15]

 

Alloy 

Isothermal 

temperature/ 

� 

Isothermal 

time/ 

min 

Theoretic-

al solid 

ratio/% 

Actual 

solid phase 

ratio/% 

Solid 

particle 

ruler/µm 

AZ61 600 15 46 71 94 

AZ91 580 15 41 62 77 

Mg-11 

Al-1Zn 

540 15 53 64 59 
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Fig.1  Evolution of atomic cluster structure with size
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Fig.2  Microstructures of casting (a) and MAF (b)
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Fig.3  Morphologies of alloy primary phase at 710 �: (a) without 

magnetic field and (b) with magnetic field
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Fig.4  Different electromagnetic stirring time on average grain  

size (a) and average shape factor (b)
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Table 3  Relationship between different casting temperature, outlet temperature and liquid volume fraction

[48] 

Pouring temperature/K 900 890 880 870 

Outlet temperature/K 855.82 846.96 836.38 825.23 

Liquid volume fraction/% 0.923~0.307 0.772~0.176 0.61~0.028 0.46~0 
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Fig.5  Temperature field at different compression rates

[51]

:  

(a) 2 mm/s, (b) 4 mm/s, and (c) 6 mm/s 
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Abstract: Firstly, the background of magnesium alloys semi-solid forming was briefly introduced_and then the present status of 

magnesium alloy semi-solid forming technology was reviewed from the four fields, including alloy designing, semi-solid forming 

technology, semi-solid forming under external field treatment and semi-solid simulation of Mg alloy. then, in the past decades of research 

results: magnesium alloy corrosion resistance increase, obvious grain size, size is more uniform, the preparation of the fine equiaxial 

recrystallization organization of semi-solid slurry, obtain better mechanical properties, to forecast the product defects, implements the 

process optimization. The semi-solid process of magnesium alloy is further improved and innovated, which is of great significance to the 

development of magnesium alloy, Finally, the future development direction of semi-solid forming of magnesium alloys is prospected. 
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