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Dynamic Modeling of Satellite Solar Arrays deployable by

Strain—Energy Hinge

Moon Kyu Kwak

Abstract

This research is concerned with the dynamic modeling of solar arrays equipped with

strain energy hinges (SEH). It is found from experiments that the SEH has nonlinear

dynamic characteristics and complex buckling behavior, which is difficult to explain

theoretically. In this paper, we use an equivalent one-dimensional nonlinear torsional

spring for the SEH. Assuming that solar panels are rigid, we developed the systematic

approach for the derivation of the theoretical model for the solar arrays equipped with
the multitudes of the SEH. To this end, the kinematic relation of the displacement
vector of each body is derived and then applied to the equations of motion. Lagrangian
equations of motion are used for the derivations.
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Fig. 1 Deployment Dynamic Model
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Fig. 2. Simulation Results
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