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Novel process for fabrication and rheoformation of
aluminum and magnesium alloys semisolid slurry
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Abstract: The setup and principle of damper cooling tube (DCT) process, which is used to prepare semisolid slurry of
A356 aluminum alloy in different pouring temperatures, were introduced. The results show that the microstructures are
directly related to the pouring temperature, the lower pouring temperature is, the more stray nuclei produced are, the
smaller grain size is and the bigger shape factor is. On the basis of the experimental results and principle, a novel
semisolid processing technique, called vacuum suction casting-damper cooling tube (VSC-DCT) process, is used to
manufacture high quality components of AZ91D Mg-alloy directly from a near-liquidus metal. The outstanding feature of
this investigation is attributed to the fact that the VSC-DCT process combines the semi-solid slurry making and
component forming operation into one step, therefore, eliminating the need for specially prepared slurry and subsequent
slurry transportation steps. The semisolid metal with higher viscosity can be caused to fill the mold with solid-front fill,
and the surface quality of the sheets fabricated by the VSC-DCT method is improved significantly.
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Fig. 1 Schematic diagram of DCT process for preparing A356
semisolid slurry
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Table 1 Chemical composition of A356 (mass fraction, %)

Si Fe Cu Mg Mn Zn Al

690 0.10 008 038 005 0.05 Bal.
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Fig. 2 Optical micrographs of A356 castings at different pouring temperatures: (a) 660 ‘C; (b) 650 C; (¢) 635 'C; (d) 620 'C
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Fig. 3 Schematic diagrams of VSC-DCT process for rheoforming semisolid of AZ91D Mg alloy(a) and damper-cooling system(b)
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Table 2 Chemical compositions of AZ9ID alloy (mass
fraction, %)
Al Zn Mn Others Mg
8.90 0.63 0.27 <0.10 Bal.
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Fig. 4 Surface appearances of AZ91D castings produced by
VSC(a) and VSC-DCT(b) processes
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Fig. 6 SEM back-scattered electron image showing detail

microstructure of AZ91D foil
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