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Motivation or Background

Traditional mechanical energy dissipation mechanisms rely on yielding, fracture propagation, and failure. Elastic deformation and buckling allows for energy dissipation and return to its
undeformed state when the loads are released. Periodic architectured materials are a noble and prominent field in materials research because they achieve extraordinary properties by the
design of its unit cell. A novel hexagonal periodic material buckling behavior is studied here. The hexagonal periodic material was subjected to simple shear loading conditions, local kinks
indicated the presence of localized buckling. Our hypothesis is that these local kinks correspond to the lowest energy content bukling mode of the structure, and are not caused by the
imposition of periodic boundary conditions. To test this hypothesis, buckling analysis with Bloch’s periodic

boundary conditions is performed.

1. Developing the correct hexagonal periodic architectural material unit cell.
2. Execute buckling analysis with Bloch’s periodic conditions.
3. Validate hypothesis of localized buckling.
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A novel hexagonal periodic material [1] has been proved to dissipate energy when subjected to axial According to the theory, the relation between the frequency w2 and the strain should be linear [2,3]. However, a

compressive loads. However, it is believed that i buckled li are a results of i ing periodic non-linear behavior is identified when localized buckling takes place. Figure 1 shows this relation for the hexachiral
e~ P - - " 3 N subjected to compressive loads, and a local minima corresponding to buckling initiation.

boundary conditions. To verify this, Bloch's periodic boundary conditions has been used in a buckling analysis * - e -~

to verify the nature of these buckling behaviour [2,3]. Bloch's periodic boundary conditions impose periodicity Figure shows a similar behavior when the unit cell is subjected to simple shear loads
at opposite boundaries, with a shift in the wavenumber domain [4]. Both results suggest local buckling to be the cause of the kinks previously mentioned. Confirming our first hypothesis.
The Mechanical properties used for this analysis correspond to ABS with Young's Modulus of 3.5 GPa and
Poisson's ratio of 0.36. To limit the deformation in the circular nodes of the hexachiral unit cell, a stiffer material
was used with Young's modulus of 3500 GPa.
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The hexachiral unit cell was subjected to simple compressive and simple shear loads
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Skills and Experience What | Learned

There were plenty skills and experiences gained through the research process. Becoming
proficient in Abaqus by creating plenty of models, attaching nodes, meshing, assigning steps,
and creating jobs to obtain input files.

The concept of Buckling Analysis and how it is related to Bloch’s theorem.

How to use the infinite element method by the usage of Abaqus.
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