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“Motion prediction of large 
gossamer structure in space”

BACKGROUND
A lot of advanced space science missions using large gossamer space structur-

es (large and super lightweight structure using membrane, cable   etc.) as shown 
in Fig.1 are proposed In resent year, but few missions have been realized.

The causes are to predict deployment motion by not only numerical analysis but 
also ground experiment with full-scale model is required for large structure which  
cannot conduct ground experiment with full-scale model, and motion comprehen-
sion of large gossamer structure is not systematized. We aim to solve  these poi-
nts with the following method. 
1.Ground Experiment with Small Model Based on  Similarity Rules
Dynamic similarity rules of deployment of solar sail demonstrator “IKAROS” are 
derived and verified by numerical analysis1(Fig.2 left). From now on, We will co-
nduct vacuum  experiment of small model(Fig.2 center).
2.Derivation of Preliminary Mode by Mode Decomposition
We can derive preliminary mode of spin-deployment of IKAROS (Fig.2,right).     

From now on, we will find the best way to define the basic deployment motion.

STUDY OVERVIEW

Fig.1 large gossamer structure (left: solar power sail, right: starshade)

Fig.2 study result (left: comparison of flight data of IKAROS and small model,
center: experimental model , right: derived preliminary mode)
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