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Deployment Dynamic Analysis of Circular Truss
Deployable Antenna With Friction

ZHAO Mengliang GUAN Fuling

(Space Structures Research Center, Zhejiang University, Hangzhou 310027)

Abstract Through a design of circular truss deployable antenna model, the primary layout and
deployable mechanism and the primary technique requirements are introduced in detail. In order
to provide reference for optimization design and predict the dynamic performance of the deployable
structure in orbit accurately, deployment dynamic analysis of the structure with friction is essen-
tial. The movement property of deployable space truss structure is analyzed with the Moore-Penrose
generalized inverse method. A practical mathematic algorithm is presented to formulate the con-
straint equations and the relevant Jacobian matrices, and to simulate the constraint conditions of
the structural deployment effectively. By studying the non-linear action mechanism of the friction
during deployment, the dynamic equations of Coulomb friction and viscous friction for the deployable
structures are established. Based on the above work, deployment dynamic analysis of circular truss
deployable antenna with friction is carried out. The deployment dynamic of a circular truss deploy-
able structure is simulated with friction effects and without friction. The numerical simulations show
that the analytical process is efficient for deployment dynamic analysis of circular truss deployable
antenna with friction.

Key words Circular truss, Deployable antenna, Structure design, Friction, Dynamic simulation
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