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A review on metamaterial types, additive manufacturing

technique and its application in automotive industry

Abstract: The prefix "meta" in "metamaterial” is the Greek word, which means beyond
the material. Therefore, metamaterials have properties beyond natural materials. The
properties of these materials are not affected by the material from which they are
composed, however, their properties depend on their structure. This particular structure in
metamaterials is produced by the repetition of similar components or arrays called cells.
Therefore, metamaterials have a very complex structure. As a result, the high ability of
additive manufacturing to fabricate complex structures has drawn attention to this
technology. There are different types of metamaterials that are generally divided into four
groups, each of which is widely used in various fields, including defense, automotive,
aerospace, and medicine. The purpose of compiling this article is to get acquainted with
the types of metamaterials, different cells, applications, and methods of manufacturing
these materials comprehensively and categorized. This article also specifically examines
the application of metamaterials in the automotive industry.
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5 Electromagnetic Band Gap Metamaterials

¢ Bi-isotropic and Bi-anisotropic Metamaterials
7 Chiral Metamaterials

8 Terahertz Metamaterials
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1 Permittivity

2 Permeability

3 Single Negative Metamaterial (SNG)
4 Double Negative Metamaterial (DNG)
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3 Material Jetting

! Fused Filament Fabrication (FFF)
2 Fused Deposition Modeling (FDM)
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3 Selective Laser Melting (SLM)
4 Electron Beam Melting (EBM)
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1 powder Bed Fusion

2 Selective Laser Sintering (SLS)
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