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Mold Filling Simulation with Cut Cell in the Cartesian Grid System
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Abstract

Cartesian grid system has mainly been used in the casting simulation even though it does not nicely represent sloped and curved
surfaces. These distorted boundaries cause several problems. A special treatment is necessary to clear these problems. In this paper,
we propose a new method that can consider the cutting cells which are cut by casting and mold based on the partial cell treatment
(PCT). This method provides a better representation of geometry surface and will be used in the computation of velocities that are
defined on the cell boundaries in the Cartesian grid system. Various test examples for several casting process were computed and
validated. The analysis results of more accurate fluid flow pattern and less momentum loss owing to the stepped boundaries in the
Cartesian grid system were confirmed. By using the cut cell method, performance of computation gets better because of reducing

the whole number of meshes.
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Fig. 1. 3D modeling and meshes.
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Fig. 2. Cut cells on the surface of a cylinder.
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(a) The traditional method

Fig. 3. Filling patterns in a section of z direction, 60 % (above) and 66 % (below).
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3.1 Test case
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Fig. 4. Simulation results at 66 % filled in 3 dimensions.
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Fig. 5. Results of the two methods at 26 % (above) and 34 %
(below): (a) the traditional method with coarse mesh, (b)
the traditional method with fine mesh, and (c) the cut cell
method with coarse mesh.
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Fig. 6. Results of the two methods at 35 %, 45 %, and 98 % filled.

(a) The cut cell method (b) The traditional method

Fig. 7. Comparison of results in the fine mesh (at 42 % filled).
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Table 1. Computational time.

Cut cell method

Simple test 1.6 times
Application 1 2.75 times
Application 2 2.03 times
Application 3 2.35 times

(b)The cut cell method
Fig. 8. Results of the two methods at 2 %, 13 % filled.
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