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Microstructural characteristics of semisolid
AZ91 magnesium alloy based on SIMA process
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Abstract: The microstructural evolution of semisolid AZ91 magnesium alloy by SIMA process was investigated.
The microstructure of as-extruded M g alloy is mainly composed of & Mg recrystallized grains and a small quantity of
Mgi7Aliz particles distributed in Mg matrix as a cluster. There are a great deal of large angle subcrystals and high
density dislocations in ®Mg grains. Due to many of atom diffusion channels during secondary heating, the heating
temperature required for liquidizing of grain boundaries and spheroidizing of grain surfaces is low and the holding
time becomes short. Holding 5 min at 565 C, the homogeneous semisolid microstructure with solid fraction of 57%
and mean grain size of about 58 Bm is obtained. After holding 5 min, the semisolid grains become coarse and the

coarsening mechanism is Ostwald ripening.
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Fig. 2 Microstructures of AZ91 Mg alloy under different conditions
(a) —As-cast; (b) —Asextruded; (c) —Subcrystals and dislocations
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Fig. 3 Semisolid microstructures of AZ91 Mg alloy at different heating temperatures
(a) —435 C; (b) —545 C; (o) —565 C; (d) —575 C; () —585 C; (f) —590 C
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Fig. 4 Variations of solid fraction and grain size
with heating temperature
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Fig. 5 Semisolid microstructures of AZ91 Mg alloy for different holding time
(a) =1 min; (b) —3 min; (¢) —S min; (d) —7 min; (e) —9 min; (f) —15 min
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