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Development of orbital mechanics from discrete system to continuous system for
space flexible structure
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The purpose of this study is to investigate and clarify the behavior of

space flexible structures from a new perspective of orbital mechanics.

In this study, the effect of relative orbital motion expressed by the Hill equation is applied to
the mass element of the flexible structure and its behavior is formulated for the membrane
structure. Furthermore, a simulator based on a many-particle system model is created to simulate the
orbital motion of the membrane structure. The effects of orbital motion and the effects of forces
due to the space environment are implemented. Furthermore, an efficient attitude control method with
small power and time was developed by actively using vibrational excitation caused by orbital
motion. Specifically, we focused on the fact that the magnetic field of the space environment
changes significantly depending on the orbit, and investigated a method to induce attitude change by
adding a current loop to the space structure.
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