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Effects of parameters of slurry- making process with
rotating duct on semi- solid microstructure of A356 alloy
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Abstract: Semtsolid slurry of A356 alloy was produced by a controlled pouring process with a rotating duct. Nucleation
behavior and morphology evolution of primary phase under different pouring temperatures were investigated. Rotating
speeds of the duct and cooling intensity of crucible were studied. T he formation of nondendrite was analyzed through ex-
periments and microstructure simulation technique. T he results show that appropriate combination between pouring tem-
perature and rotating speed of duct can significantly improve effective nucleation rate, decreasing the cooling intensity of
the melt metal can give rise to a transition of the growth morphology from dendritic to rosette and to spheroid. Results
from simulations indicate that the overlapping diffusion fields from adjacent growing crystals can influence the morphology

of crystal by influencing the concentration gradients that can cause instabilities at solid/ liquid interface.
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Fig. 1 Microstructures of alloys under rotating rate of 232 r/ min,

pre-heating temperature of 470 C and different pouring temperatures
(a) —655 C, F= 1.93, D= 151 bm; (b) —640 C: F= 1.06, D= 43 Um; (¢) —625 C, F= 2.31, D= 234 Um
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Fig.2 Microstructures of alloys under different rotating rates of duct, pouring temperature

of 640 C and pre heating temperature of 30 C
(a) =300 r/ min, F= 2.1, D= 106 Pm; (b) —232 v/ min, F= 1.24, D= 39 Bm; (¢) —0 r/min, F= 1.42, D= 110 Pm
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Fig. 3 Effects of pouring temperature on
particle density and shape factor of primary

phases under rotating rate of 232 r/ min and pre
heating temperature of graphite crucible 470 C
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Fig. 4 Microstructures of alloys under different cooling intensities of crucible,

pouring temperature of 640 C and rotating rate of 232 r/ min
(a) —Graphite crucible with temperature of 470 'C, F= 1.06, D= 43 Hm;

(b) —Graphite crucible with temperature of 30 C, F= 1.24, D= 39 Pm;
(¢) —Metal crucible with temperature of 30 C, F= 1.29, D= 32 Bm
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Fig. 5 Schematic illustration of

morphology transition with
solidification time and cooling intensity
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Fig. 7 Results of simulation under less nucleus with cooling rate of 0.3 C/s

(a) —Concentration field of initial stage of solidification;
(b) —Final microstructure corresponding to ( a)
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