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3D Printing of Graphene Metamaterial Absorbing Structure

TIAN Xiaoyong'”, SHANG Zhentao'”, YIN Lixian'?, LI Dichen'”
(1. State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Shaanxi Rapid Manufacturing Engineering Technology Research Center, Xi’an 710049, China)

[ABSTRACT]

Graphene reinforced resin matrix composites have low density and excellent electromagnetic wave ab-

sorption properties, and are highly promising radar stealth absorbing materials. However, traditional graphene absorbing
composite materials have complicated processes, making it difficult to prepare and manufacture complex structures. As an
artificial electromagnetic medium, metamaterial is designed based on the electromagnetic properties of the material, and
can realize the design of high-performance metamaterial absorber (MMA) through the design of unit cell structure, and can
achieve the integrated manufacture of resin matrix MMA functional structure, taking advantages of rapid prototyping for
complex structural parts using 3D printing technology. The research progress of the absorbing properties of graphene rein-
forced resin matrix composites and 3D printing metamaterials is emphasized. A 3D printed graphene reinforced polylactic
acid composite gradient metamaterial absorbing structure based on wood pile structure is proposed. In the 4.5-40GHz band,
this structure has an ultra broadband microwave absorption performance of 35.5GHz (reflection loss below —10dB).

Keywords: Graphene; Resin matrix composites; Metamaterial; 3D printing; Microwave absorption
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