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Fig. 1 3D-CAD models of (a) fcc-Voronoi [001] lattice with the relative density of 0.039 and (b)
fce-Voronoi [111] lattice with the relative density of 0.040.
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(a) fcc-Voronoi [001]  (b) fec-Voronoi [111]

Fig. 2 Photographs of additively manufactured Al-10Si-0.3Mg alloy lattice structures. (a) fcc-
Voronoi [001] with the relative density of 0.034, (b) fcc-Voronoi [111] with the relative
density of 0.043.
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Table 1 Relative densities of as-designed and as-built specimens.

fcc-Voronoi [001] fce-Voronoi [111]
Plps Plps o'lps Plps
as-designed as-built as-designed as-built
0.16 0.15 0.14 0.13
0.13 0.11 0.090 0.088
0.079 0.064 0.040 0.043
0.039 0.034
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(a) Al-10Si-0.3Mg alloy by PBF-LB (b) AI-10Si-0.3Mg alloy by PBF-LB
Cell structure: fcc-Voronoi [001] Cell structure: fcc-Voronoi [111]
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Fig. 3 Results of compression tests of (a) fcc-Voronoi [001] lattice structures and (b) fcc-
Voronoi [111] lattice structures.
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Fig. 4 (a) Plateau stress and (b) energy absorption are plotted as a function of relative density.
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Fig. 5 Strut angles in fcc Voronoi [001] and [111] lattice structures against the compressive
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Fig. 1 (a) fcc-Voronoi [001] with porosity of 80%; (b) fcc-Voronoi [001] with porosity of 85%.
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Table 1 Chemical composition (mass%) of the Al-Mg-Sc alloy powder.

Element Mg Sc Zr Mn Fe Si Ti Al
Mass % 4.6 0.75 0.31 0.45 0.14 0.05 0.04 Bal.

Fig. 2 SEM images of the Al-Mg-Sc alloy powder.
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BIEE/3A X D10 =29.8 um, D50=43.9 um, D90 =65.0 um TH > 7=,

Fig. 3 Schematic diagram of compression testing equipment at room temperature.
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(a) As demgned model

(b) As-built specimen
g = M i r. g o~ # P
/‘/ W '&4 “fb :

Fig. 4 Photographs of (a) as-designed and (b) as-built Al-Mg-Sc alloy lattice structures with

the porosity of 85%.
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Fig. 5 Compressive stress-strain curves of Al-Mg-Sc alloy lattice structures at (a) 300 K, and
(b) 573 K.
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Fig. 6 Relationship between the plateau stress and the relative density.
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Fig. 7 Negative strain rate sensitivity m-value of normalized plateau stress.
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Fig. 8 Relationship between Z parameter and the normalized plateau stress.
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