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Abstract: Triply periodic minimal surface ( TPMS) of Gyroid structure can avoid localized stress concen-
tration phenomena and effectively improve energy absorption performance. In order to enhance the energy
absorption performance of the piping system, by analyzing the gradient Gyroid structure, the gradient en-
ergy absorption structure was designed and the energy absorption rule of the gradient Gyroid structure was
investigated at different load-bearing angles. The research results show that the axial gradient Gyroid
structure exhibites a hierarchical gradual destruction characteristic during the compression collapse
process, which elevates its plateform stress in the compression stage compared with the uniform Gyroid
structure, thereby increasing the specific energy absorption performance of the structure by 1. 59% ,

4.58% , 10.74% , 30.66% , 18.44% , 7.75% and 1.54% at load-bearing angles of 0°, 15°, 30°,
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45°, 60°, 75° and 90°, respectively, and the average specific energy absorption for all angles increases

by 10.67%

; the change in the linear gradient of the porosity of the gradient Gyroid structure will not sig-

nificantly affect the deformation response when subjected to compressive loading. Therefore, the axial

gradient Gyroid structure can ensure that the energy absorption capacity of the structure can be improved

with no change in the compression and collapse deformation.

Key words; triply periodic minimal surface(TPMS) , gradient structure, energy absorption, finite element
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Tab. 4 Energy absorption performance of axial gradient
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