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Based on Deployed Configuration
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ABSTRACT

Deployable structures are widely used for space mission because of their advantages in storage
and transportation coming from its transformability of configuration. The space structures should be
designed with high stiffness to withstand the various types of disturbance that they encounter
during operation. Especially for the deployable structures, the internal forces loaded on the
component or the stiffness at its deployed configuration should be analyzed since they usually
consist of the thin and light structures. In this paper, a dynamic model of the scissors structure is
established and its deployment behavior is analyzed, especially focusing on the deployment speed
and the internal force on each joint. In addition, modal analysis is carried out for the 1-stage and
2-stage scissors structures in order to analyze the stiffness of the scissors structure based on its
deployed configuration. The fundamental mode shapes and natural frequencies are analyzed and
discussed.
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Fig. 1. A single unit of scissors structure
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Table 1. Material properties and dimensions of
a bar
Density (kg/m®) 2770
Elastic modulus (GPa) 71
Length (m) 0.4
Width (m) 0.02
Thickness (m) 0.01
Spring constant k (N/m) 0.3

Fig. 3. ADAMS simulation view
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Table 2. 0 according to deployment steps
n 1 2 3 4 5 6 7 8 9 10 1
6(°) 85 79.96 74.84 69.60 64.17 | 5847 | 5240 | 4579 38.34 29.36 16.52
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Fig. 15. Configuration of 2-stage scissors structure
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