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Vibration and Impact Transmission for each Variable of
Woodpile Metamaterial

Young sun Ha*, Hui Y. Hwang**, Seong S. Cheon*"

ABSTRACT: Metamaterials are complexes of elements that can create properties not found in naturally occurring
materials, such as changing the direction of forces, creating negative stiffness, or altering vibration and impact
properties. In the case of wood pile metamaterials that are easy to manufacture and have excellent performance in
reducing vibration and shock in the vertical direction, basic research on variables affecting shock transmission is
needed to reduce shock. Although research on impact reduction according to geometrical factors is being conducted
recently, studies on the effect of material variables on impact reduction are insufficient. In this paper, finite element
analysis was carried out by variablizing the geometrical properties (lamination angle, diameter, length) and material
properties (modulus of elasticity, specific gravity, Poisson's ratio) of wood pile cylinders. Through finite element
analysis, the shape of the wooden pile cylinder delivering impact was confirmed, and the effect of each variable on the
reduction of impact force and energy was considered through main effect diagram analysis, and frequency band
analysis was performed through fast Fourier transform. proceeded In order to reduce the impact force and vibration,
it was found that the variables affecting the contact area of t he cylinder have a significant effect.
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Fig. 1. Woodpile metamaterial single unit model shape
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Table 1. Design parameters

No. Layer0 Length |[Diameter Speci-ﬁc I\XZL:{E%SS Poiss?n’s
Angle [°]| [mm] [mm] | Gravity (GPa] Ratio
1 30 20 2.5 2 1 0.2
2 90 20 2.5 2 100 0.2
3 30 80 2.5 2 100 0.4
4 90 80 2.5 2 1 0.4
5 30 20 10 2 100 0.4
6 90 20 10 2 1 0.4
7 30 80 10 2 1 0.2
8 90 80 10 2 100 0.2
9 30 20 2.5 8 1 0.4
10 90 20 2.5 8 100 0.4
11 30 80 2.5 8 100 0.2
12 90 80 2.5 8 1 0.2
13 30 20 10 8 100 0.2
14 90 20 10 8 1 0.2
15 30 80 10 8 1 0.4
16 90 80 10 8 100 0.4
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Fig. 2. Input impact and output impact in wood pile metamate-
rial
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