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The present study aimed at obtaining some fundamental technologies required for
controller/structure-simultaneous design of gossamer spacecraft, which mainly consist of
thin membranes and cables. Three achievements were made. (1) Vibrational characteristics
of pretensioned membranes were identified through experiments in a vacuum condition. (2)
New beam finite element was developed, which enabled transient deployment analyses of
gossamer spacecraft. (3) Attitude control laws and structural designs for solar sail's 1-step
deployment were found using a series of numerical analyses.
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