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Abstract

In this study, the Voronoi Diagram principle was used to design a bionic porous structure, and a
parametric method was used to obtain a linked porous model to achieve a free geometric configu-
ration matching the shape of the bone defect. At the same time, the correlation between the design
parameters and geometric parameters was explored around four parameters: porosity, pore di-
ameter, pore prism diameter, and specific surface area, which provided some theoretical basis for
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practical engineering applications. The irregular porous models generated based on this method
can be 3D printed by additive manufacturing and stereo imaging technologies.
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Figure 1. Cell/Voronoi diagram evolution process
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Figure 2. 3D Voronoi structure (a); Voronoi segmentation; (b)
Wireframe structure
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Figure 3. Diagram of orthopaedic implant generation.(a) CT image; (b)
Design space; (c) Random points; (d) Voronoi segmentation; (e) Con-
nected porous; (f) Boolean intersection
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Figure 4. Design workflow
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Figure 5. Aperture regulation diagram
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Figure 6. Prism diameter regulation diagram
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Figure 7. Specific surface area regulation diagram
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