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Mechanical behavior of the additively manufactured metallic
octet-truss lattice materials

LI Jianshi, WANG Yonggang', SHI Tongya, FANG Jiacheng
( Key Laboratory of Impact and Safety Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: Based on selective laser melting (SLM) additive manufacturing technology, octet-truss lattice material
with different relative densities were prepared with GP1 stainless steel as the base material. Quasi-static uniaxial
compression experiments and direct impact Hopkinson barex periments as well as finite element simulations
were carried out to study the influence of relative density and loading rate on the mechanical response,
deformation mode and energy absorption foroctet-truss lattice material. Results show that relative density is a
key parameter that affects the mechanical response of the octet-truss lattice structure. The critical yield loads
increase linearly with the relative density, and it exhibits an obvious strain rate strengthening effect. Under
quasi-static compression loading condition, with the increase of relative density, the deformation mode of the
octet-truss lattice material changes from an unstable twist mode to a stable buckling mode. But under the impact
compression loading condition, with the increase of the impact velocity, the deformation mode of the octet-truss
lattice material changes from a symmetrical stable buckling mode to asymmetrical gradually collapsed mode.
The total energy absorption of the octet-truss lattice material is a monotonically increasing function of the
relative density, but lattice material of relative densities around 0.3 features high specific energy absorption
capability. Compared with the results under quasi-static compression loading, the total energy absorption and
specific energy absorption of the octet-truss lattice materials are significantly improved under impact
compression loading.

Key words: lattice structure; additive manufacturing technology; deformation mode; numerical simulation;
energy absorption
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