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Molten Metal Flow Analysis of Casting Process Using SPH Method

Byung Lae Park” and Sang Wook Lee'

Abstract It is important to develop more efficient and productive casting processes for an automated
high precision molten-metal casting system. Detailed analysis of molten-metal flow in the casting
process by the numerical approach will help to optimize the control of a ladle. In this study, the
smoothed particle hydrodynamics method was applied to analyze casting flow characteristics with
different tilting angular speed and initial molten-metal level. The smoothed particle hydrodynamics
technique has advantages to easily handle non-linear free surface behavior with the absence of a
computational mesh. We found that tilting angular speed has relatively greater effect on the casting
flowrate and that the effect of the initial molten-metal level is only minor. Further extensive study
will be necessary to find an optimal condition for high efficient casting system.

Key Words : Smoothed particle hydrodynamics (4 A} -7-1%-< 8}, Molten metal flow(5-Z-5),
Free surface(AH-3%), Tilting angular speed(“dAF Z+<4515)
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Fig. 1. A ladle model

Fig. 2. Distribution of initial particles
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Fig. 3. Comparison of flowrates at different tilting
angular velocity
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Fig. 4. Visualization of molten-metal casting flow field (6=5°%s)
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Fig. 5. Visualization of molten-metal casting flow field (6=14%s)
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6. Flowrates with different initial height of

molten metal flow in a ladle (6=5%s)
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7. Different rotation angles of a ladle in time

to control flowrate
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. 8. Comparison of flowrates with different
time-varying tilting angular velocities
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