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Fig.1 Schematic diagram of boundary conditions for the periodic RVE homogenization method
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Fig.6 Stress—strain curves of the PC lattice specimens
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Effect of Building Direction on Mechanical Properties of Lattice Structure

Fabricated by SLM

WANG Xiaoyang', SUN Liao', HU Quandong’, HAN Yongzhi', ZHU Xiaojun'
(1. AVIC The First Aircraft Institute, Xi’an 710089, China;
2. AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT]

Based on different additive manufacturing building directions, four groups of Ti—-6A1-4V primitive-

cubic (PC) lattice samples fabricated by selective laser melting (SLM) with various relative densities were investigated for
the effects of the building directions on the mechanical properties of the lattice structures. The mechanical properties were
obtained by numerical simulations and uniaxial compression tests, and the microscopic morphology of the samples defects
was analyzed. The results show that the manufacturing defects caused by different building directions will change the
effective Young's modulus in different directions and failure mode of the lattice structure. The specimens with low relative
densities collapsed layer by layer randomly, and the high-density lattice structures collapsed by the diagonal shear failure.
The lattice structure strut defects caused by SLM increased with the increase of the angle between building direction and
the struts, and the defects lead a decrease in effective Young's modulus. The manufacturing defects of the low-density
lattice structures were more sensitive to the building direction, and due to the internal defects of additive manufacturing, the
simulation results based on the homogenization theory are higher than the experimental values.

Keywords: Lattice structure; Additive manufacturing (AM); Building direction; Mechanical property; Anisotropy
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