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* Additive manufacturing enables the quick and cheap 1 =10 specimens per lattice type; m = 4 g for all specimens
fabrication of complex internal lattice geometries that can

significantly influence mechanical performance. * Energy gbsorptlon of each specimen recorded for analysis, | Uniform brittle
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* This study investigates the effect of commonly used auxetic Gyroid
structures on energy absorption under Izod impact loading
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* Investigate effect of relative
density on performance
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@) Rough protype of TPU (flexible 3D
Gyroid 31% 0.629 0.054 0.15725 3D honeycomb Controlled printer filament) Izod test specimens
Triangles 29% 0.746 0.091 0.1865 structural collapse
Objectives 3D 3% 0823 0093 020575 Ref
Hilbert — 28% 0.617  0.068  0.15425 E— ererences
Control  28% 0.639 0.029 0.15975 =
* Compare impact energy absorption across multiple common Triangles Controlled but
lattice structures that exhibit auxetic behavior * Honeycomb achieved the highest energy absorption and SEA, irregular fracture ASTM E23, Standard Test Methods for Notched Bar

indicating superior impact performance among tested lattices. Impact Testing of Materials, ASTM International.

« Determine which of the tested lattice geometries maximizes
energy absorption in impact loading scenarios * Consistent fracture behavior correlated with reliable

performance, as seen in gyroid and control samples.
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* Assess the relationship between geometry and mechanical
performance * High-performing structures exhibited controlled deformation

prior to fracture, allowing greater energy dissipation. Hilbert
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