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While design parameters play an important role in performance, another
major contributor could be the use of non-optimal AM system build
parameters. Ongoing AM lattice research has revealed that the build
parameters used to fabricate AM lattice structures exhibit more variation
than those of solid metallic components. To further investigate the impact C
of build parameters on the quality of AM lattices, we investigate the effects
of laser power, speed, and offset on both the strut thickness and
mechanical properties of regular and randomized titanium alloy lattice
structures. Two cell types, a Truncated Dodecahedron (Regular) and a
Voronoi Tessellation Method (Stochastic), are investigated to evaluate
mechanical performance and geometric variability.
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Figure 4. A. Map depicting the build location of the Regular and Stochastic lattices and the AM build
parameters used during their fabrication. B. Mechanical compression rendered values for compressive
moduli C. yield strength and D. peak load of each lattice (n=4 per quadrant).

Conclusion

This study investigated the effects of AM build parameters on strut geometry
and the subsequent mechanical properties in titanium lattices fabricated by
Powder Bed Fusion technology. The major findings were:
» Build parameters have a noticeable affect on strut diameters and mechanical
Figure 3. A. 4-dimensional graph depicting lattice compression moduli values when laser offset, velocity, and power are properties of titanium AM lattices.

. L . . . . . . simultaneously varied (n=1). B. 3-dimensional graph depicting Regular lattice compression moduli values when laser velocity ¢ Mechanical properties do not appear to scale solely with strut thickness.
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