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Under tension low carbon steels exhibit inhomogeneous deformation. This phenomenon
driven by dislocations is called Lüders banding. This instability creates fronts of localised
strain that propagate through the structure. Kyriakides and Ok [1] emphasise propagation
pattern of located deformation in tubes under bending and point a curvature fragmented
along the sample. To date, only simple geometries, sheets and tubes, have been studied.
On the other hand, additive manufacturing enlarge the field of development for archi-
tectured materials. This emerging class of advanced materials provides new possibilities
in terms of mechanical properties. This work deals with such materials, topologically
optimised or with predetermined morphology, in order to develop lightweight metallic
structures with capability to localise deformation thanks to their geometry. We investi-
gate the effect of the architecture on the global behavior of the entire structure. Especially,
how bands can interact with a lattice and how to control initiation and propagation of
localised strain with the architecture. Consequently, controled local instabilities could
lead to singular macroscopic behavior. Finite element simulations use isothermal and ir-
reversible models to explore relevant topological configurations. The softening-hardening
constitutive law [2] allows the simulation of the Lüders bands phenomenon. Futhermore,
we are concerned by studying the spread of instabilities in those periodic media. Effective
properties for each configuration are obtained through computational homogeneisation
[3]. A micro-level architecture of the constitutive phases achieved through additive man-
ufacturing could potentially enable control the actuation strain and the transformation
temperature. Therefore, introducing multiple length scales optimisation in the structure.
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