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Table 1 Fabricating parameters of lattice structures

Fabricating parameter Value
Laser power/W 170

Scanning velocity/mm s 1250
Hatch spacing/mm 0.10
Layer thickness/um 30
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Fig.2  Theoretical and measured relative densities of lattice
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Compressive Behavior and Energy Absorption of Ti6Al4V Lattice Structure Fabricated
by Laser Additive Manufacturing

Xu Yangli*, Cao Xuanyang?, Li Tingting®, Tan Yuangiang®, Huang Guogin®

(1. Institute of Manufacturing Engineering, Huagiao University, Xiamen 361021, China)

(2. Changsha Advanced Materials Industrial Research Institute, Changsha 410083, China)
(3. Xiamen Institute of Software Technology, Xiamen 361024, China)

Abstract: The fracture process of human bone under impacting is accompanied by the absorption of energy. The design of porous implant should
consider compressive behavior and energy absorption characteristics of the whole structure. Within the space size (20 mm>20 mm>30 mm), a
series of TiBAI4V lattice structures with different unit cell sizes and relative densities were established by topology optimization designing and
laser additive manufacturing technology. And the surface quality, fracture and deformation regularities and energy absorption performance of
lattice structure were investigated by melt pool monitoring, unidirectional compression test and finite element simulation. The results show that the
structural parameters of lattice structure are affected by the temperature field of molten pool and the supporting force of powder layer. The
compressive behavior of lattice structures follows the law of elasticity and brittleness, and the crush band forms at an angle of 45<°with the
fabricating direction. The fracture mechanism of lattice structure is ductile fracture, and the crack propagation direction is distributed along the
internal micro-pores. The energy absorption capacity increases with the increase of relative density and decreases with the increase of unit cell
size. The energy absorption efficiency decreases with the increase of relative density and increases with the increase of unit cell size.

Key words: Ti6Al4V; lattice structure; melt pool monitoring; compressive behavior; energy absorption
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