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Effect of Filleted Reinforcement Lattice Joint on Mechanical Properties of

BCC Lattice Structure

GUO Xiang"?, WANG Xiaoyang"?, SUN Liao', HU Quandong’
(1. AVIC The First Aircraft Institute, Xi’an 710089, China;
2. Northwestern Polytechnical University, Xi’an 710072, China;
3. AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT]

Aiming at the problem that the stress concentration at the sharp corners of lattice strut joints in

conventional BCC lattice structures can lead to yield, this paper presents a design method of filleted BCC lattice
structure (BCC-F) to reduce the stress concentration and ensure the structural safety for lattice structure. Validation
was conducted through numerical simulation based on homogenization method and uniaxial compression tests on
three groups of Ti—-6A1-4V BCC and BCC-F lattice specimens. The results show that the filleted lattice joint can
realize the geometrically smooth transition at the intersection of the lattice struts, and significantly improve the
effective Young’s modulus and effective yield stress of the low-density BCC lattice structure, and change the failure
mode of lattice structure. When the relative density of BCC and BCC-F were 0.327 and 0.370, the increase of effective
Young’s modulus and effective yield stress of BCC-F were 142% and 64%, respectively, and the failure mode of BCC-F
presented the characteristics of “multi-wave peak” collapse.

Keywords: Lattice structure; Additive Manufacturing; Homogenization; Mechanical properties; Uniaxial compression
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