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Performance Improvement of Space Inflatable Structures by Imitating Inset-Wing/Leaf
Veins Structures
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The objective of this study is to develop secure and efficient inflatable space
structures by clarifying the deployment characteristics of insect wings and imitating those
characteristics. To this end, the influence of vein tube pattern parameters and folding schemes on the
deployment characteristics is experimentally studied from viewpoints of deployment behavior, deployment
force and so on. As the results of the experiments, the followings are revealed: 1) deployment time is
inversely proportional to air flow rate. 2) the outside parts of membrane are not sufficiently deployed
and slack in case of narrow veins. 3) deployment force is approximately proportional to the third power
of vein width. 4) all part of membrane folded with the Miura-Ori is deployed simultaneously. 5) the time
histories of air flow rate and internal pressure are not influenced by the folding schemes. 6) inflatable
membranes which imitate the inset-wing vein network and folding pattern were successfully deployed.
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[p m] 30

L [mm] 450

w [mm] 30,60

[kPa] | 5,10
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