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structure for human cancellous bone vertebral

implants by exploiting the unusual properties of

auxetic  metamaterials.  Specifically, we
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rationally design and experimentally validate an

innovative 3D-printed cellular structure that

consists of a bio-inspired auxetic rotating

geometry with the aim to develop a porous
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NONLINEAR FINITE ELEMENT ANALYSIS

Abaqus® a=10° o =20° o =30°

Periodic boundary conditions (PBC)

Ti6Al4V (O-yield = 1013 MPa)

X Global strain (&) = 3%
Oym |[MPa]
0.5 73.1 145.7 218.4 291.0363.6 436.3 508.9 581.5 654.2 726.8 799.5 872.1
NUMERICAL RESULTS EXPERIMENTAL VALIDATION
Auxetic behavior R N e a=30°
O Vyz Ey/ Enmat [%0] @ &,{w
05 —04 -03 —02 —0.1 0.0 0.00 0.02 004 006 008 0.10 gng
Gy
a=20° — _
M2 Concept Laser machine® (SLM)
E, &, Porosity
o = 30° ‘ — (MPa]  [%] %]
T
—1.0 —08 —06 —-04 —02 0.0 0.0 0.2 0.4 0.6 0.8 1.0 Target > 75 ) > 70
Q v;x O-\I}lnallx/ Ovyield Q
FEA 102 3.5 76
Department of Engineering Sciences and Methods (UNIMORE) Exper. | 128 3.4 74

Via G. Amendola 2,42122, Reggio Emilia, Italy



