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Abstract: Magnesium alloys are widely used in the fields of automobiles, aerospace, and electronic communica-
tions due to the various excellent properties. However, the further development and application are limited owing
to the poor mechanical properties at room temperature. The performances of the magnesium alloy can be signifi-
cantly improved by virtue of grain refinement, which is beneficial to subsequent machining. Therefore, the recent
development of the grain refinement theory on magnesium alloys as well as the influence of external particles on
the grain refinement of magnesium alloys were reviewed. Firstly, the development and problems of traditional
magnesium alloy grain refinement theory were expounded. Secondly, the influence and mechanism of external
particles commonly used on the grain refinement of magnesium alloy were summarized. Finally, the future poten-
tial of high-content nanoparticles in the field of magnesium alloy grain refinement were prospected, providing a
reference for further research and development of new and efficient magnesium alloy grain refinement technology.
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Tab.1 Lattice mismatch between heterogeneous particles

and a-Mg
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TiC NaCl % a=0.433 4.8
SiC ZnS K a=0.435 4
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Tab.2  Growth restriction factor Q of different alloying

elements in magnesium alloy

JLE m k Q
Zr 6.9 6.55 38.29
Ca —12.67 0.05 11.94
Si —9.25 2 0.00 9.25
Zn —6.04 0.12 5.31
Cu —5.37 0.02 5.28
Al —6.87 0.37 4.32
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Fig.1 Schematic diagram of the interdependence model
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Fig.2 The grain refinement mechanism of nanoparticles
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