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Graphene Hollow Capsule Based Closed Cellular Structure for Utralight, Strong, and
Superelastic Materials

291, AT Ad, o|wIek wjF A% Fdl&, w3, 0]59-°, Daeyeon Leet, UM

B ol9dH? AMES gl

23 7+ o) 83 !North Cardlina State University; 2418t 8Fa; 3ared o 82l “Uhiversity of
Pennsylvania; °KIST

Structural materials with utra-light densty and high strength derive transformative impacts in the
construction, aerospace, and transportaton ndusties. These materials can be realized by
assembling ingenioudy designed building wnits (BUs) into interconnected structures. This study uses a
hierarchical design strategy startng from the functionalized graphene oxide nanosheets at the
molecular— and nanoscale, leading to the microffuidic fabrication of hollow capsule at the microscale.
Then, capsules are assembled nto centimeter—scale 3D structures. Subsequently, these structures
are transformed nto self-interconnected and renforced closed—celluar network. The 3D graphene
structure exhibits the Young's modulus above 177 kPa with a light density of 4.7 mg cm ° and
sustaning up to 87% of the compressive strain benefiting from efficient stress dissipation through the
complete space—filling closed—cellular netwark. The method opens a new pathway for designing
lightweight, strong, and superelastic materials.
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