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Construction and evaluation of lattice structures for 3D
printing
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Abstract

To address the urgent need for lightweight multifunctional structures in aerospace and bone implants, this paper proposes an
integrated 3D printing method combining gradient lattice design, evaluation, and manufacturing. A heterogeneous model with
continuous rod diameter variation is constructed using BCC cells, deriving analytical relationships between specific surface
area, porosity, and rod diameter through experimental verification with < 3% error. The finite element model using 7x7x7 cells
demonstrates that quadratic gradient can maintain peak strength while reducing weight by 32%. FDM-printed Cross-BCC gradient
specimens validate the process feasibility, successfully achieving 19% weight reduction and 28% stress reduction in aircraft bearing
brackets. This provides a practical technical approach for structural-functional integration under extreme service conditions.
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