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Non-dendritic microstructure evolution process and
mechanism of ZA74 magnesium alloy

FENG Kai, HUANG Xiao-feng, MA Ying, YAN Feng-yun, HAO Yuan

(State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The non-dendritic microstructure evolution process and mechanism analysis of ZA74 magnesium alloy during
partial remelting were investigated by isothermal heat-treatment. The results indicate that the Mg;y(Al,Zn)y eutectic
phases distribute on grain boundary of ZA74 alloy initial microstructure, which gradually dissolves into a-Mg matrix due
to the diffusion of the solute and the remainder is melted when the temperature reaches up to eutectic melted. The
evolution of non-dendritic microstructure is driven by the free energy reduction. The main mechanisms are the eutectic
microstructure solution, solute diffusion, coarsening, dendrite separation, spheroidization and final coarsening during
partial remelting. Furthermore, the appearance of subboundary and root remelting results from the solute diffusion,
energy fluctuation and constituent fluctuation which are the separation mechanisms of ZA74 particle during partial
remelting.
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Fig. 5 Non-dendritic microstructure evolution of ZA74 alloy heated at 580°C for different times: (a) 1 min; (b) 3 min; (¢) 5 min;
(d) 10 min; (e) 15 min; (f) 30 min; (g) 45 min; (h) 60 min; (i) 90 min
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