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! Lattice structures

2 Fraunhofer

3 Selective Laser Melting
4 Struts

3 Relative density

° Unit cells

7 Stretch-dominated

¥ Bending-dominated

? Stiffness
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! Additive Manufacturing
2 Stereolithography

3 Powder Bed Fusion

* Selective Laser Sintering
> Electron Beam Melting

% Elastic
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" Gyroid

> Diamond

* Truncated cuboctahedron
* Morphology

* Rhombic dodecahedron
*Qctet truss

” Truncated octahedron
*Kagome
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*General static
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7 A 10-node modified quadratic tetrahedron
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Abstract

Currently, with the advancement and development of the additive manufacturing technology
(AM), many studies are conducted to evaluate the behavior and mechanical properties of lattice
structures. Due to their ability to control mechanical properties, these structures have been
considered by researchers. In this paper, the properties and mechanical behavior of the kelvin
lattice structure were investigated experimentally and numerically. The intended structure is
316L stainless steel and is fabricated using the selective laser melting (SLM) method. The build
quality and mechanical properties of the kelvin lattice structure were evaluated. Build quality
was evaluated using the digital microscope and scanning electron microscope (SEM).

As well as to evaluate the behavior and mechanical properties of the kelvin lattice structure,
quasi-static compression test was performed. Finite element modeling was carried out to predict
the mechanical properties and behavior of the kelvin lattice structure. To do this, the unit cell
method was used. Based on the provided images, the kelvin lattice structure was fabricated
without defect and in accordance with the previously defined geometry. The experimental
compressive test results show the favorable mechanical properties, the ability to absorb energy,
and the excellent reproducibility of the fabricated lattice structures results. Finite element
modeling had a good agreement with experimental results which can be used to predict the
behavior and mechanical properties of the kelvin lattice structure with much less time and cost
than the experimental method.



