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Construction of design and verification methodology for large deployable space
structures through development of CubeSat demonstrator
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Space deployable membrane structures are expected to realize innovative
space applications; however, their designs and fabrications are difficult to be verified on the
ground. As a result, structural designs tend to be conservative and massive. To this end, this study

develops a new lightweight membrane structure to be tested on orbit. A 3U CubeSat (nano-satellite)
is developed and launched to space. Through the development, design/verification strategies for
space membrane structures are constructed.

Specifically, the three insights are obtained. First, the new designs and ground test methods were
practically developed. Second, the experimental results were used to derive design methodology for
larger membrane space structures. Third, designs for solar power generation satellites and membrane
array antennas were proposed though the knowledge obtained through the CubeSat development.
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