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Abstract

The purpose of this paper was to design the cable networks for mesh reflector antennas, considering the flexibility of
structures. An effective form-find methodology is proposed. The whole parts of the cable networks are described by the
absolute nodal coordinate formulation. Additionally, nonlinear deformation of the cable can be obtained. The form-
finding analysis of the reflector with standard configuration is performed, to validate the proposed methodology. The
truss ring structure is numerically modeled using the frame elements. To consider the flexibility of the truss ring as well
as the cable net structure, an iteration analysis between the truss ring and the cable net under tensional forces is also
performed in the form-finding process. The finial configuration of the reflector with tensioned cable networks is
demonstrated.
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Fig. 2 AstroMesh Deployable Reflector Antenna
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Fig. 3 Components of the Mesh Reflector Antenna
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2. #Hlolg UE &t HA
2.1 Methodology for cable net geometry design

AUz AE X
= Zuet 7+ w2 Alole] AZ(conn ctivity) ‘51151
= AT (Fig. 4). 95 Wao =z AR
At YRS VNFoR w=E A
< 3 FEHE AT dF AAAE
5“‘4 WAl == XS xy HHoR e A
oty 19 wEE N, =(0,1) 4
2E A WA Z(ayer)® == Eq. (DE Aodt},

N,=(L1), Ny=(1,2), -, N, ,=(Ln) (D

ng+1



70

Ring lines

AZIM, n, © 9F
Equation (2)<

Epul e},

(b) Triangular »
subdivision

(c) Parabolic surface mapping with »=12
Fig. 6 Generation of Cable Net
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Fig. 7 Cable Network Formatting Connected with the
Boundary Layer

2.2 Cable model with geometric nonlinearity
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Fig. 9 Flowchart of Cable Structure Analysis
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3.2 Form—finding Analysis of the Cable Networks

Fig. 13 Ring Truss subjected to Compression
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