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Differential Evolution Patterns and Behavior Mechanisms of
Semi-solid Magnesium Alloys
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Abstract The microstructural evolution of AM60B magnesium alloy refined by MgCQO3 during 610 °C semi-solid
isothermal heat treatment was studied. The results show that the semi-solid evolution mode of magnesium alloys varies
greatly with the grain size of the original microstructure. The evolution of coarse grains includes five stages: the initial
dendrites, dendrite consolidation, solute diffusion, grain bulk formation and spheroidization. For fine grains, a primitive fine
equiaxed grain generally eventually forms a primary alpha grain.
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Tab.l Chemical constitution of AM60B magnesium alloy
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Fig.l As-cast microstructure of AM60B
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Fig.2 Microstructure evolution of dendrites after semi-solid isothermal heat treatment
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Fig.4 Microstructure of fine equiaxed crystals at 610 °C for different holding time
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Fig.5 Evolution schematic diagram of fine equiaxed grains during semi-solid isothermal heat treatment
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