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Fig.1 High-temperature sintering curve of FCC porous structural

materials

F1 3L AFRMREZNZR S

Tab.1 Main chemical composition of 316L stainless steel powder %

C Si Mn Ni Cr Mo (0] Fe
<0.03 <1.0 <02 12.0~16.0 16.0~18.0 <2.0~3.0 <0.15 /ﬁf
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Fig. 2 Engineering stress-strain curve of 316L matrix material and

tensile specimens
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Tab. 2 Structural dimensions and relative densities of
sintered specimens

FFFEAR Itk AHX 2%
Strut diameter/pm  Cell size/ mm Relative density/%
C300 257 8.93 9.4
C500 441 9.00 27.8
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Tab.3 Parameters of the J-C constitutive model of 316L stainless
steel

24 Parameters {H Value
HER I Modulus of elasticity E/GPa 106.3
JARA L Poisson ratio v 0.3
A/MPa 205.6
B/MPa 1103.9
n 0.669
m 0.71
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Fig. 4 Test and simulation comparison of compression load-displacement curves and test strain distribution
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Research on the mechanical properties of FCC truss lattice structures
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Abstract: To investigate the influence of structural parameters on the yield strength and deformation behavior of truss

lattice structures, face-centered cubic (FCC) porous lattices were fabricated and the mechanical responses were systematically

studied. A finite element model was developed to evaluate the yield strength and failure modes of structures with varying

geometric parameters. The analysis revealed a correlation between the member slenderness ratio and the transition from

progressive collapse to global yielding under different loading orientations. Structures with lower slenderness ratios tend to

exhibit global yielding, while those with higher slenderness ratios are prone to layer-by-layer compression failure.

Furthermore, lattices supported along the face diagonals demonstrate more uniform global deformation, whereas those

supported along the body diagonals are characterized by localized deformation.
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