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Two-Phase Flow Simulation of Low Pressure Canting

Kazumi Yamamoto and Toshio Suzuki

Synopsis

A two-phase simulation method of gas and metal flow for counter gravity investment casting has been carried out to investigate
the mold filling process. The method is capable of calculating back pressure inside the mold cavity and air entrapment during
mold filling because the removal of the air from the shell mold is solved using CFD (Computer Fluid Dynamics) model. The
calculation results of mold filling patterns have been compared with the experimental results and show good agreement. On the
other hand, there is a substantial difference from experiment data in the result of conventional simulation by using only metal
flow dynamics. It is due to underestimation of back pressure. It is proved that the presented method can be used effectively for
accurate prediction of the metal flow patterns during mold filling.
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Fig.1. Schematic diagram of LEVICAST process.
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Fig.2. Schematic view of reduced pressure curve.
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Fig.4. Mold geometry and sensor positions.
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Fig.5. Schematic diagram of vacuum system.
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Table 1. Physical properties used in simulation .

TiAl Density kg/m® 3420

viscosity mPa-s 3.6

Air Density kg/m® 1.29

viscosity u Pa-s 1.9

Mold porosity — 0.47
permeability | 10™m® | 3.7, 5.6, 9.2
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Fig.7. Simulation model of one-phase flow simulation.
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Fig.8. Pressure changes in mold cavity.
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Fig.14. Back pressure during mold filling of molten
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