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The Finite Element Mesh Division Automatically of Shell Mold
Based on Isosurface Stuffing Algorithm with a Sharp Boundary

YANG Ming, CHEN Tao, LIAO Dun-ming, CAO Liu, TANG Yu-long
(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and
Technology, Wuhan 430074, Hubei, China)

Abstract During the simulation of investment casting, the quality of the shell mold mesh has a great influence
on the shape, formability, internal defects of the process of metal forming simulation. Recently, the most
compelling meshing algorithm comes from Labelle and Shewchuk's Isosurface filling algorithm. The paper is
based on an improved isosurface stuffing algorithm, to replace the stuffing lattice and use feature matching
technology to improve the quality of shell mold so that we can divide high quality shell mold of any form of
complex model rapidly and efficiently, which is of great significance to ensure and improve the accuracy of the
filling solidification simulation.
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Fig. 1 The schematic diagram of body centered cubic
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Fig. 3 The diagram of A15 lattice
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Fig. 2 The model before and after resection 3
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Fig. 5 The input model
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Fig. 4 Without and with feature matching SDF
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Fig. 6 The flow chart of mold extending
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Fig. 8 The final state of riser
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Fig. 7 The preliminary division results of shell mould SDF
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Fig. 11 The dihedral angle of grid unit
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Fig. 9 Final profile by y axis of symmetry [9] R
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