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Abstract
The high-pressure die-casting is one of the most effective methods to produce a large amount of products in short cycle

time. This process, however, has a problem that the gas porosity defect appears easily. The generation of gas porosity is

known mainly due to the air entrapment during the injection stage. Most of numerical simulations for the molten metal

flow pattern observations have done in the treating of one phase fluid flow but the gas-liquid interface is essentially multi-

phase phenomenon. In this paper, the two-phase fluid flow numerical simulation methods have been adapted to predict the

gas porosity generations in the molten metal. The accuracy and the usefulness of the new simulation module have been

emphasized and verified through some comparison experiments.
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Fig. 1 Oil bubble model
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Fig. 2 X-Z Section results of oil bubble dropping :
One-Phase flow simulations



Fig. 3 Iso Surface of fluid fraction volume function
F values : One-Phase flow simulations
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Fig. 4 X-Z Section results of oil bubble dropping :
Two-Phase flow simulations

Fig. 5 Iso Surface of fluid fraction volume function
F values : Two-Phase flow simulations
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(b) 60% filled
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Fig. 6 Time history results of mold filling

Fig. 7 Prediction result of gas porosity generation



Fig. 9 Casting model
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Fig.14 Prediction result of gas porosity generations
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