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Fig. 1 Rheological curves of thaumasite mold composites suspensions
with different water-solid ratios
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Fig. 2 Simulated and experimental rheological curves of suspension
with 0.45 water-solid ratio
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Fig. 3 Bulk viscosity curves of thaumasite mold composites
suspensions under various working times
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Fig. 4 SEM image of thaumasite mold composites
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Abstract:

The thaumasite mold composite suspension with a water-solid ratio of 0.45 exhibited shear thinning
characteristic in a range of shear rate from 10 s to 180 s™, which is satisfactory for the casting process.
Rheological model of the suspension, as shown by: 7=40480 (y+77.01) ', has been simulated using the
MatLab software, revealing that the suspension characteristics agree with the power-law rheological model.
With increasing the working time of suspensions from 10 min to 50 min, the bulk viscosity increased
from 248 mPa - s to 441 mPa - s at 98 s™ shear rate, showing slow linear growth, and pseudo plastic fluid
characteristics were still maintained, with a satisfactory stability for the casting process. Furthermore, the
composite has a more uniform microstructure and a flexural strength of 2.1 MPa. The application testing
shows that the properties of the composite can meet the requirements of the aluminum alloy precision casting
process.
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