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(a) Six-ring tension nets
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(b) Six-ring tension truss with multiple hanging nodes
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Fig.1 Types of triangular tension nets
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Fig.5 The flowchart for the form-finding analysis
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A Method of Form-finding Analysis for Flexible Cable Net
Structures of Deployable Antennas

LI Tuan-jie, ZHOU Mao-hua, DUAN Bao-yan
(School of Electromechanical Engineering, Xidian University, Xi’an 710071, China)

Abstract: An optimization method for the shape — state analysis of cable net structures in deployable antennas is presented.
The cable net structure, which used a triangulated cable network to approximate the reflecting surface under conditions of higher
surface accuracy, was generated. The surface accuracy of the cable nets was chosen as objective function, the pre-tension forces in
cables as design variables, and the relaxing area, strength and the adequate prestress distributions as constraint conditions, an op-
timization method to the form-finding was proposed based on the genetic algorithm and finite element analysis, which turned the
form-finding of the cable nets into a constrained minimization problem. The method was applied to the form-finding of three types
of triangular nets commonly used in deployable antennas. Results shows the feasibility of the form-finding method, which can be

applied to the form-finding analysis of the other cable nets.

Key words: Flexible cable nets; Form-finding; Finite element analysis; Deployable antenna
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