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Abstract 
The mathematically well-known triply periodic minimal surfaces (TPMS) have unique topological characteristics 
making them ideal for creating metamaterials and structural systems with excellent multifunctionality [1], 
especially fabricated out of 2D materials such as graphene and MXene. In this work, we present a scalable 
fabrication method of ultralightweight standalone TPMS-based architected cellular materials out of 
graphene/MXene using 3D printed sacrificial scaffolds [2,3]. The fabrication method includes graphene/MXene 
coating of the TPMS scaffolds via a hydrothermal process, followed by drying and thermal etching of the 
scaffold. Various characterization techniques are used to assess the quality of the standalone graphene/MXene 
cellular materials. Also, the thermo-electro-mechanical properties of these cellular materials as a function of the 
graphene/MXene concentration and cell topology are evaluated. Furthermore, their performance in various 
applications is assessed. Some of these demonstrations are in collaboration with industry such as Dassault 
Aviation. This true academia-industry collaboration will be emphasized in this talk, which is yielding fruitful 
applications of these novel types of architected metamaterials made of various 2D materials. 
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Figure 1: Designed and fabricated TPMS-based graphene architected cellular materials. 

 


