©
2018 2021

Material and Geometrical Improvement on Structural Rigidity for Inflatable
structures by using Micro-Capsule
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The space inflatable structure is a structure that is expected to be applied
to large space structures. This is because it is lightweight due to an airtight structure made of a
membrane materials, and it does not require a mechanical actuator because it can be deployed only
by filling it with gas. However, since it has the same structure as a so-called balloon, it will
not function if the internal pressure cannot be maintained.
In order to solve this problem, this study focused on rigidization after the deployment of the
inflatable structure. However, instead of rigidizing only the membrane material, we considered
creating a foamed cured layer in orbit by encapsulating the urethane foam material in the
microcapsules and destroying the microcapsules after deployment. Therefore, the research focused not
only on the material rigidization but also on the improvement of the geometrical structural
rigidity and strength by creating the the hard foam layer.
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