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Fig. 1 Tetrahedral deployable unit mechanism
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Networking Analysis of a Tetrahedral Deployable Unit Mechanism

YANG Bin', GUO Jinwei’, ZHANG Lei', HAN Bo’, CHEN Liangliang’, XU Yundou”’

(1. China Academy of Space Technology (Xi’an) , Xi’an 710100, China; 2. Parallel Robot and Mechatronic System Laboratory of Hebei
Province, Yanshan University, Qinhuangdao 066004, China; 3. Key Laboratory of Advanced Forging & Stamping Technology and Science of
Ministry of National Education, Yanshan University, Qinhuangdao 066004, China)

Abstract: Facing the field of aerospace, taking the 3RR-3RRR tetrahedral deployable unit as the curved deployable antenna
support mechanism, the networking method of tetrahedral unit mechanism is studied. Firstly, according to the networking principle
of triangle approximating arbitrary curved surfaces, the continuous networking form and the spaced networking form are put
forward and analyzed comparatively. Then, the design of curved deployable mechanism is carried out in the form of spaced
networking form, and the movement process of the networking mechanism with the minimum combination unit is analyzed.
Finally, the ADAMS simulation model of the minimum combination unit mechanism is established and verified. The simulation
results show the correctness of the spaced networking method based on tetrahedral deployable unit. The networking method can be
organized according to different sizes, forming arbitrary large curved deployable mechanisms.

Keywords: tetrahedral unit; deployable mechanism; networking; kinematic analysis

Highlights:

e Two kinds of networking method of the tetrahedral unit deployable mechanism are proposed.

e The spaced networking form is selected to design the deployable mechanism with the minimum combination elements.

e The degree of freedom of the mechanism after networking is 1 degree of freedom of folding.
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