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Abstract

In this article, the manufacturing process of FDM 3D printed honeycomb structure is introduced,
and also the differences between the 3D printed work pieces and the work pieces manufactured
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with traditional methods, the reasons for generating these micro defects in process is indicated.
The mechanical test experiments of honeycomb structures specifically illustrate the impact of the
microstructure caused by the 3D printing process on the mechanical properties and behavior of
the honeycomb structure and compare the energy absorption performance of the honeycomb
structure manufactured by 3D printing and traditional methods. The results of these experiments
show that the stretch-oriented behavior of the honeycomb structure manufactured by 3D printing
is no longer obvious. The mechanical properties are improved or decreased according to the geo-
metry of the structure, and the energy absorption performance is also effected.
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Figure 1. Features caused by fluid flow (upper left); features caused by insufficient adhesion (upper
right); features caused by shrinkage (lower left); “log pile” shape on the cross section (lower right)
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Figure 2. Wave defects and defects between layers
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Figure 3. Hexagon honeycomb’s curve of Young’s modulus and strength to relative density under tensile conditions [1]
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Figure 4. Hexagon honeycomb’s curve of Young’s modulus and strength to relative density for bending [1]
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Figure 5. Strain-stress curve of hexagon honeycomb under bending [1]
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Figure 6. Energy absorption performance of traditional honeycomb FDM 3D printed honeycomb
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Figure 7. “Origami” honeycomb
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