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The research of similarity rule for deployment behavior of membrane using centrifugal force

B - LIRSS
Miyazaki + Yamazaki Laboratory
gk BKR

Tomohiro Suzuki

The use of lightweight and large deployable membrane structures has been attracting attention recently for utilization in space. In
this research, we focus on membrane deployment by centrifugal force. It is difficult to carry out the deployment of large membrane
on the ground. Therefore, this research intends to formulate the similarity between small and large membrane structure on the basis
of the theory and the experimental results in microgravity environment.
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Figure 2  Air resistance acting on the membrane structure
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Figure 3 Fold model
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Figure 4  Model when it is folded in completely
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Figure 5 vertical fold model
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Figure 6 Experiment model (Left : before fold, Right : after fold)

Table 3 Experiment pattern

Times of fold [time] 0 3 5
Thickness of membrane [y m) 45 115 23
Forth of fold Strong  Weak

Spin rate[rpm] 30 250
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Table 4 Sample conditions
Sample No 1
Times of fold [time] 0 5 5
Thickness of membrane 4.5 4.5 4.5
12 10]
Forth of fold - strong | strong
Spin rate[rpm] 250 250 250
Experiment environment | Micro | Micro 1
gravity | gravity | gravity
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Figure 8  Deployment mechanism
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Figure 10 deployment picture (sample No.2)
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