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Table 1 Comparison of design porosity and CT reconstruction

porosity (%)

Sample Design porosity Rec;:rs;;lijt(;/tion Deviation
Normal 60 60 66.10 10.2
Normal 75 75 76.23 1.64

Deformed 60 60 68.91 14.85
Deformed 75 75 77.80 3.73
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Fig.9 Stress-strain curves of porous titanium



FAERSE: HRES Gyroid H G2 LA 504 . 2635 ¢

K10 ATB 2 FLFE R 40 A2 T 1 12 ]
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Table 2 Mechanical properties of porous titanium alloy samples

Compressive Elastic

Sample

strength/MPa modulus/GPa
Normal 60 121.048 3.328
Normal 75 60.007 1.745
Deformed 60 180.671 5.442
Deformed 75 84.281 2.976
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Fig.11 Compressive strength histogram of different samples
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Fig.12 Elastic modulus histogram of different samples
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Design and Analysis of Porous Structure of Titanium Alloy Deformed Gyroid Unit

Shi Zhiliang®, Gao Jie', Wang Wei', Xiao Jun?, Qi Dahu?
(1. Wuhan University of Technology, Wuhan 430070, China)
(2. Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract: The porous structure of triply periodic minimal surfaces (TPMS) has been studied extensively, but the porous structure of
deformed TPMS is less studied, and the porous structure of deformed TPMS has potential advantages in the mechanical properties in a
certain direction. The parametric design method of the porous structure of the Gyroid cell was studied, and the normal and deformed
porous titanium alloy samples of the Gyroid cell with the porosity of 60% and 75% were prepared by the selective laser melting molding
technology (SLM). The morphological characteristics of the sample were observed by Micro-CT, and the internal connectivity is good, and
no obvious structural fracture and pore blockage are found. The Instron electronic universal material testing machine was used to carry out
the mechanical compression test. The results show that the compressive strength of the porous structure of the deformed Gyroid unit with a
porosity of 60% increases by 49.3% compared with the porous structure of the normal Gyroid unit, and the elastic modulus increases by
63.5%. When the porosity is 75%, the compressive strength increases by 40.5% and the elastic modulus increases by 70.5%. The research
results show that under the same porosity, the deformed Gyroid unit structure of the long axis in the compression direction has better
mechanical properties.

Key words: deformed triply periodic minimal surfaces; titanium alloy; porous structure; mechanical properties
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