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Experimental and Numerical Analysis Consideration on the Effect of Similarity Parameters on Motion
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Research has been conducted to predict the behavior of large membrane models using scale models that can be
experimented on the ground. It is predictable by solving the same equation of motion by matching similarity
parameters between models. However, it is difficult to perfectly match the similarity parameters. In this paper, we
observed the effect of gravity by comparing the deployment ratio of the membrane with the phase of the tip mass
under gravity and microgravity. In addition, we evaluated the influence of the similarity parameters on the motion
by applying the dynamic mode decomposition to the spring mass damper model and showed a method of

relaxation of similarity law.
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Fig.2 Stereo Method principle
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Fig.4 Small acrylic Vacuum chamber

Tablel Small acrylic Vacuum chamber
Material PMMA
Degree of Vacuum [Pa] 133
Intemal capacity [L] 48
Weight [k] 35
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Fig.5 Membrane Model

Table 2 Membrane Model

Times of fold [-] 3
Thickness of membrane [um] 115
One side of square  Xout [mm] 200

Onesside of square  Xin [mm] 80

Diameter of Center hub  d [mm] 30
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Fig.6 Deployment Mechanism
32 #R
BT IR, BT NE ) 38R 0.0[s]~0.90[s] DA
EIOERRETRA Fig. 7 (O~
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Fig.9 Tip-mass In-Out phase difference
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Fig.11 Similarity Parameter (upper: 100% lower: 90%)
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