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Abstract: The viscosity of AISi10MnMg aluminum alloy was measured by a rotational viscometer. The thin-wall fluidity
samples were prepared by high pressure die casting. The filling velocity was recorded and analyzed by high speed camera
system. Re and We were calculated to represent the flow characteristics during the filling process. OM was employed to
study the microstructure. The results show that the rotational viscometer is suitable for the non-Newtonian fluid
aluminum alloy melt system. The aluminum alloy melt fills the cavity of thin-wall fluidity specimen at a high-speed in
the form of laminar flow when the melt free surface is broken into small droplets. While the viscosity decreases with the
pouring temperature increasing, the filling fluidity time, velocity and length increase. High temperature increases porosity
and causes that the morphology of a(Al) grain changes from massive to spherical and rose-shaped. The grains become
uniform with the temperature increasing. The porosity decreases firstly and then increases, but the change of grain size
distribution is undetectable along fluidity length. Both the grain size and a(Al) phase in the center are higher than those in
the boundary.
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Schematic diagram of as-casting fluidity specimen
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Fig. 2 Photo of as-casting fluidity specimen
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Fig. 7 OM photos of fluidity specimen at 45mm under different pouring temperatures: (a), (a’), (a”) 923 K; (b), (b"), (b") 953 K; (c),
(c"), (¢") 983 K; (d), (d), (d") 1 013 K; (a), (b), (¢), (d) Macrostructure; (a), (b"), (c'), (d") Micrographs at center; (a”), (b”), (c"), (d")
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Fig. 8 Dendrite arm spacing and primary a(Al) phase content

of fluidity specimen at 45 mm under different pouring

temperatures
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330 mm; (a), (b), (c) Macrostructure; (a’), (b"), (¢') Micrographs at center; (a”), (b"), (¢") Micrographs near boundary
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