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When modern humans build large load-bearing structures, A physics-based constitutive law
they use dense solids, steel, concrete, glass. When nature which Is able to capture the real
does the same, she generally uses cellular materials; wood, experiment behavior (Figure 6) can
bone, coral. There must be a reason for it’(Ashby 2000). The lower the costs associated with testing
key advantage offered by cellular materials is high strength alarge number of experiments.

accompanied by a relatively low mass (Figure 1). Cellular _*°— Figure 6
materials include foams, honeycombs, lattices structure (LS), =%°fisa | Different
and similar constructions. Another advantages of LS over bulk ¢ J 1 mechanical
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(Figure 2)_, rather tha_n mlcrostructgral aspects, mgchanlcal e —srr || different heat
and physical properties of materials can be tailored at =& Voo Ecaws™ treatment.
elemental length scale (Figure 3). R A
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The objgctlves of ’[hIS study are: (1) understandln_g t_he TZ Ss7mm 20 | (black) and
deformation mechanisms that control the post-yielding (8.353mm,35.2710) simulation (blue).

behavior of additively manufactured LS, (2) determining 0 2 Disﬁlacemem(gm) : 10
where and how failure initiates and propagates. Key Findings

Impact Figure 8 shows the first drop (a) and
(b) evolution of damage In the
structure. As can be seen damage

e ostarts  Internally  and  propagates
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Figure 4. The lattice structure of
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