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We studied compressive behavior of two types of lattice structures having small-scale struts fabricated by utilizing a metal
additive manufacturing process. Generally known, the lattice structure has some advantages such as lightweight and high
specific mechanical strength, allowing diverse potential applications in the aerospace and mobility industries. In this work,
we proposed two types of lattice such as body-centered truss (BCT) and octahedral truss (OCT) that were designed and
fabricated for a compression test. From the experimental results, the OCT has much higher strength than the BCT, and all
cases showed several buckling modes during the compressive behavior. Furthermore, ‘restructuring’ occurred with BCT,
and the compressive force increased overall but fluctuated due to the restructuring by an increase of compression. Through
this work, we found out that the BCT has the interesting compressive behaviors, and a repetitive bucking-restructuring was
found. In fact, its strength could be increased continuously by the restructuring during compression. In conclusion, the BCT
has key-characteristics of lightweight and re-strengthening, which are applicable to various applications in the industry.

NOMENCLATURE

M= Maxwell’s stability criterion

b =Number of struts

J=Number of joints

Sr = Stiffness of total structure

F=1Load of elastic region

d.=Load displacement of compression test
N, clash =
]vlaver =

Times of clash enhancement
Number of lattice structure layers
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Fig. 4 (a) SEM image of SUS630 powder and (b) Schematic
diagram of SLM process
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Fig. 5 (a) SEM image of additive manufactured lattice specimens:
BCT structures with strut diameter (D) of 0.3 and 0.5 mm,
and (b) OCT with strut diameter of 0.3 and 0.5 mm
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