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Preparation of semi-solid slurry by melt spreading and
mixing technique

ZENG Yi-dan"2, SHI Li-kai', ZHANG Zhi-feng', LIANG Bo', XU Jun'

(1. National Engineering Research Center for Non-ferrous Metal Composites,
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Abstract: A new semi-solid slurry-making method, melt spreading and mixing technique, was proposed. In MSMT
process, the melt is spreaded by rotating plat onto the wall of barrel and then distributed into thin film of melt. During
flowing down along the barrel was, the melt film is cooled uniformly by the cool barrel wall. Al-Si (6.56%S1) alloy, as
model alloy, was used to conduct a series of experiments. The results show that under intensive forced spreading,
heterogeneous nucleation occurred continuously throughout the entire volume of the solidifying melt, and the nuclei grow
spherically due to the uniform temperature created by the melt spreading and mixing. After processing by the MSMT, the
melts at a temperature range between 680 C and 630 C and a flux 0.2 kg/s, are cooled a few degrees (2—15 C) below
the liquidus temperature. Semi-solid slurry with non-dendritic microstructures is got steadily, the shape factors of a(Al)
primary phase are about 1.5 and the sizes are about 33—70 pm.
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Fig.l Schematic diagram of experimental apparatus:
1—Heating furnaces; 2—Liquid metal transport tubes;
3—Rotate plate; 4— Slurry making chamber; 5—Temperature
control elements for slurry making chamber; 6—Receiving

crucible
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Fig.2 Effects of various factors on slurry temperature: (a)
Curves of temperature of slurry making chamber vs slurry
temperature; (b) Curves of rotational speed vs slurry

temperature; (c¢) Curves of melt superheat vs slurry temperature
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Table 1 Residence time of melt in slurry making chamber

Melt temperature at ~ Melt temperature at ~ Residence
entrance/C exit/'C time/s
651 621 6
641 614 5.65
640 610 6.23
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Fig.4 Cooling-down method of melt
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Fig.5 SEM microstructures of slurry at various cooling rates:

(a) 11 C/s; (b) 6 C/s; () 0.069 C/s+quenched at 615 'C
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Table 2 Shape factors and sizes of primary phase at various

cooling rates

Cooling rate/(‘C-s™") Shape factor Diameter/um
11.000 1.96 33.00
6.000 1.57 38.26
0.069 1.59 70.17
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Fig.7 Constitutional undercooling distribution in front of
solid/liquid: (a) Forced uniform solidification; (b) Common

solidification
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