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Rheological Properties of Heat-Treatment-Free AlISi9MnMg Alloy
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Abstract; To investigate the rheological properties of heat-treatment-free AISiI9MnMg alloy specifically for high-pressure
die casting (HPDC) process, influence of temperature and shear rate on the viscosity of molten alloy was studied by
using a rotational rheometer based on the Searle principle, and the microstructure of the samples in rheological testing
was analyzed. The results indicate that the viscosity of molten alloy decreases as the temperature rises in the test. At a
given temperature, the viscosity decreases as the shear rate increases. With the shear rate exceeding 800 s™', the
viscosity remains unchanged with shear time at the same shear rate. Under the action of shear force, the dendritic grains
in the melt undergo fragmentation, agglomeration and spheroidization. Moreover, as the temperature rises in the test, the
particle agglomerates become smaller in size.
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Fig.1 Schematic diagram of rheometer testing mechanism
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Fig.2 Viscosity variation curves at different testing temperatures
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Fig.3  Variation of stable viscosity of molten alloy with temperature
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Fig.4 Variation curves of shear stress at different testing temperatures
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Fig.6  Grain size and shape factor within semi-solid range
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