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The gradual democratization of human space exploration has created a potential demand for large, affordable, pressurized structures in space, such as habitats and orbital fuel tanks. Unconventional space structures are a potential engineering solution because they can optimize structural performance for the geometric constraints of the launcher. Origami-inspired structures are appealing as design compromise solutions because they can change shape and volume dynamically while maintaining structural integrity[1]. They also have a high deployed-to-stowed volume ratio, are scalable, and can retain most of their structural properties after repeated deployment. 

In previous and recent works, origami-inspired structures have been studied for space applications [2], but there are still gaps between in-orbit requirements and the technological challenges of the current state of the art. As a result, small scale demonstrators for this technology are required to characterize and validate the deployment concept. A small-scale demonstrator of this type would fit inside a 12U CubeSat (or equivalent small satellite configurations) and would reveal potential technical challenges that were not considered during the modeling stage. 

This work explores the design of a prototype for a deployable structure with high packaging potential and a small number of degrees of freedom based on the Kresling origami pattern [3]. This configuration has a pressure-controlled deployment and remains stable in both the stowed and deployed configurations [4].  In order to design this demonstrator, an optimization study was performed with the goal of finding the best technical solution with the highest internal volume and the best packaging ratio. The appropriate materials, and manufacturing challenges are included in these technical solutions, as are the thermal control considerations for the inflatable structure.  
Finally, the cylindrical origami deployable structure is verified through its processes of folding and deployment via finite element analysis with the software tool Abaqus. Rapid prototyping of paper models as well as 3D printed ones was used to investigate the technical solution and to obtain a more accurate physical representation of the actual structure. For the 3Dprinting prototype a dual extrusion printing technique using PLA (Poly-lactic Acid) for the origami facets and flexible TPU (Thermoplastic Polyurethane) for the mountains and valleys was used. The integration with the rest of the CubeSat demonstrator is also discussed.  
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