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The Development of Boundary Fit Voxel Element

by Katsuyuki Suzuki, Member
Seungjae Min,

Hideomi Ohtsubo, Member
Tadateru Uesugi

Summary

In the analysis of 3 dimensional solid structure, the mesh generation is always the most time

consuming and sometimes makes the analysis impossible. Here, the authors have developed the
boundary fitted voxel element to reduce the cost of mesh generation in 3D solid analysis. The shape
functions that satisfy the continuity between elements are proposed, and integration method to
compute the stiffness matrix, mass matrix and loa};zyector of complicated shape is proposed. The
element are implemented to MSC/NASTRAN as user defined element, and the unified numbering
method of element and nodes for voxel elements are proposed. Also, the postprocessing technique,
which does not use the finite element mesh, is proposed, and implemented using VRML. The
analysis examples of static and eigenfrequency problems are shown.
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Fig. 1 Comparison of Geometric Representation using

Geometric Voxel and Boundary Fit Voxel
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Fig. 3 Examples of Boundary Fit Voxel Element
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Fig. 5 Element with Exterior Node
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Fig. 13 Analysis Model of Gear

Fig. 14 Analysis Results of Gear

Fig. 15 Analysis Model of Turbine Blade
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Fig. 16 Eigenfrequencies and modes of Turbine Blade

Fig. 17 Model of Hook
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Fig. 18 Finite Element Mesh of Hook
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