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Abstract

Structural synthesis of the overconstrained deployable unit needs to be allocated relative position
and orientation of each kinematic axes, and three-step method of topological structural analysis
and design for the deployable unit cannot synthesize the overconstrained deployable units. Based
on the topology structural description of the deployable units and screw theory, structural syn-
thesis method of the overconstrained deployable unit is investigated. Based on this method, the
rectangular pyramid deployable units which can be folded to plane are synthesized systemically
and get a series of rectangular pyramid overconstrained deployable units. Feasibility of folding
and deploying motion under a certain degree of freedom for these deployable units is verified by
dynamical simulation using ADAMS.
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Table 2. Basic principles of overconstrained deployable structure
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Table 3. Two kinds constrained screw systems
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Figure 1. Procedure E: synthesis of rectangular pyramid deployable with
common overconstraint
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Table 4. Screw systems of deployable structure shown in Figure 2
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Figure 3. Motion screw system of deployable structure shown in Figure 2
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Figure 4. Simulation using ADAMS
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Table 5. Screw systems of deployable structure shown in Figure 5
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Figure 6. Motion screw system of deployable structure shown in Figure 5
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Figure 7. Simulation using ADAMS
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Table 6. Synthesis results of rectangular pyramid deployable structure
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