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Microstructure evolution of spray-deposited Al-27%Si alloy during
re-heating treatment
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(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The microstructures of spray-deposited Al-27%Si alloy and their evolutions at different re-heating
temperatures were studied by optical microscopy (OM) and scanning electron microscopy (SEM). During the re-heating
treatment of spray-deposited Al-27%Si alloy, Si phases coarsen at the grain boundaries, then the volume fraction of liquid
phase increases with the re-melting of a(Al) phase and Si phase, and finally achieves the equilibrium of Si phase and
liquid phase, the volume fractions of Si phase and liquid phase keep constant, but the dimension of Si phase increases
with the decrease of Si particle number. With the temperature increase of the re-heating treatment, the transformation time
of each transition stage decreases. The shapes of Si phases convert from near-spherical to the lamellae during the
re-heating treatment.
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Fig. 1 Microstructures of casting(a) and spray-deposited(b)
Al-27%Si alloys
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Fig. 2 Microstructures of spray deposited Al-27%S:i alloy at 600 ‘C for different holding times: (a) 4 min; (b) 8 min; (¢) 10 min; (d)

12 min; (e) 14 min; (f) 16 min; (g) 30 min; (h) 60 min
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Fig. 3 Schematic diagram of microstructure evolution of spray deposited Al-27%Si alloy
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Fig. 4 Microstructures of spray deposited Al-27 %Si alloy after re-heating treatment: (a) 590 ‘C, 10 min; (b) 610 C, 10 min
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Fig. 5 Volume fraction evolution curves of liquid phase of

re-heating alloy at different temperatures
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Fig. 6 SEM images of spray-deposited Al-27%Si alloy at 600 C for different holding times: (a) 4min; (b) 8 min; (¢) 12 min;

(d) 60 min
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