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ABSTRACT

Mechanical behaviour of 3D-printed metallic lattice structures has been widely explored in the recent
years [1, 2]. In particular, compression is the most common loading of interest as it is quite simple to
achieve. However, it has been shown that the response of samples is very sensitive to boundary
conditions (friction, free faces), especially in the case of BCCZ geometry (BCC + vertical struts)
where shear bands may only occur in the 45° plane between free faces [3]. From the modelling
standpoint, a straightforward approach is to consider constitutive behaviours of unitary struts
depending on their orientation (vertical/35°) into a 1D or 3D beam representation of lattice structure
[4] but few studies rely on mechanical testing of such unitary thin components [5]. Some authors
account also for some geometrical defects due to AM process as non-circular section of inclined
struts, strut waviness, radius variation or porosity fraction [6]. Whereas these parameters allow for
representation of very influencing imperfections, their combinations are not analysed together and
local effects of strut connexions (nodes) may not be well captured by 1D equivalent beam models.

In the present study, authors are first focusing on relevance of characterization of unitary thin
components, including struts and nodes extracted from BCCZ lattice structure, as inputs for
predictive lattice structure models. A modelling approach is proposed accordingly accounting for
local behaviours and a 3D to 1D equivalent analysis is performed for adjustment of node bending
stiffness. Simulations are compared with experimental compression and shear tests of lattice
structures with different shape ratios (in terms of number of cells) instrumented with high definition
3D-Digital Image Correlation.
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