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5 12 8.3 7743 12.52
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Fracture behavior study of the Octet-truss lattice structures and structural
toughening design

HE Wangqing'® WANG Yuhang'> LUO Weihong'> WANG Zhiyong'’

(2. Shanxi Key Laboratory of Material Strength & Structural Impact, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Octet-truss lattice structure is one of the preferred materials in engineering field with light, high strength and
high toughness properties. Three-point bending experiments were carried out on Ti6Al4V Octet-truss lattice structure with
shallow pre-crack, and the fracture process was observed by digital image correlation (DIC) technique. To further study the
fracture toughness of Octet-truss lattice structure, the fracture behavior of the structure under three-point bending load was
analyzed by finite element method. The mechanical response of the truss member for the structure was characterized by the
isotropic elastoplastic mechanical model. The validity of the finite element model was verified by experiments. Based on the
elastic-plastic fracture behavior of the structure, the J-integral method was used to calculate the fracture toughness of the Octet-
truss lattice structures. The results show that the fracture toughness of the Octet-truss lattice structure increases linearly with
the relative density and the square root of the truss length. For the truss member at the crack tip, truss in different planes have
different stress states and deformation modes with the same cross-sectional size. According to the failure mode of the structure,
the stress state of truss from different planes is balanced by optimizing the proportion of the cross-section size, which can
optimize toughness of the lattice structure with same relative density.

Key words: Octet-truss lattice structure; Digital image correlation; J-integral; Numerical simulation; Structural
toughening design
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