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Study on Design of Triply Periodic Minimal Surfaces and Mechanical Properties
of Their 3D-printed PETG
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Abstract: Triply periodic minimal surface (TPMS) structures exhibit high porosity and excellent energy absorption
performance, showing broad application prospects in aerospace and automotive engineering. Based on Primitive (P), Gyroid
(G), and Diamond (D) lattices, three types of in situ hybrid TPMS lattices (PG, PD, and GD) were designed and fabricated
by 3D printing using polyethylene terephthalate glycol (PETG) as the material. The deformation modes and mechanical
properties of different TPMS lattices under compressive loading were investigated through uniaxial compression tests and
numerical simulations. The results showed that the PD hybrid structure exhibited a stable layer-by-layer collapse mode
during uniaxial compression, significantly enhancing its energy absorption efficiency and stability. Compared with the P
lattice and D lattice, the PD hybrid structure exhibited notably higher specific energy absorption and mean crushing force.
The study provides new insights for the design and application of PETG-based lightweight energy-absorbing structures.
Keywords: PETG; TPMS; 3D printing; Finite element analysis; Mechanical properties
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Tab.1 ¢ values of different TPMS lattices at 30% volume fraction
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Fig.1 CAD models and voxelized models of different TPMS lattices

at 30% volume fraction
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