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Dynamics of Modular Structure Based on Localized Lagrange Multipliers
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In recent years, along with the enhancement of space missions, large, lightweight, and high precision space structures have been
proposed. There are various problems to realize a large space structure. In order to solve the problems, it is effective to modularize
the structure. It is important for the design the modular structure to investigate the interaction between the modules by estimating
the joint load during the mission. In this study, the dynamic simulation of modular structures is performed based on the localized
Lagrange multiplier method that is suitable for the analysis of the interaction between the modules. The dynamics is solved by the
Energy-Momentum Method to evaluate the exchange of the momentum and the energy between the modules.
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Fig. 1 The SSPS concept[1]
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Fig. 2 Conceptual illustration of a self-assembly mission for
telescope[3]
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Fig. 3 Graphic representation of slope
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Fig. 4 Constraint point
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Fig. 5 Alocalized version of the method of Lagrange
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Fig.6 The method of Lagrange multipliers
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Table 2 Module Specifications
Module Size (Vertical,
Horizontal, Height)
Weight(module) 25[kg]
Angular velocity  w [0;0.1;0]
Joint Size (Vertical, Horizontal,
Height)

Weight (joint) 1[kg]
Radius of convergence 10" [m]
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3[m] X 3[m] X 0.026[m]

0.4[m] X 0.4[m] X 0.026[m]
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