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(a) Modular cable mesh antenna
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(b) Single module structure of antenna
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Fig. 1 Structural configuration of cable-network antenna
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Fig. 3 FEM analysis results of cable-network antenna
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Fig. 4 Internal force distributing pictures of form-finding

results of cable-network antenna

1201

g
g
&
gl
&

b4 8

.
Pigdad

o
(=3
T

Internal force
(=)
S

20F s
- A 0 e o
il

0 50 100 150 200 250
Net number

(a) HIRE

(a) Front cable nets

4.0
350 77 h gjgéi g
T - ARCHE e
3.0F “ g
2.5 L

2.0p K “

Internal force

1.5F
1.0p

o o

0 04920
0.5¢ weugE].,.nlmuigmgmmﬁl%ii‘lﬂg};ggipﬁ“ﬁg‘“wgﬂi

0.0

320 330 340 350 360 370 380 390 400 410
Net number

(b) BB
(b) Vertical cable nets

Bl 5 HiR R B 1 o A

Fig. 5 Distributing of internal force of front cable-network
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Parametric variational finite element method for the form-finding of

the cable-network antenna
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Abstract: In view of the constitutive nonlinearity and geometric nonlinearity of the cable-network

antenna, the parametric variational principle and a co-rotational formation were introduced to establish

the finite element governing equation. The improved Newton method was employed to solve the

governing equation. Firstly, the method was applied for pretension balance calculation of cable-network

antenna. The analysis results show that the improved Newton method has a better convergence than

Newton-Raphson method. Further, the iterative principle of force density method combined with this

finite element method was applied for nonlinear form-finding analysis of the cable-network antenna and

an ideal configuration was obtained. The output of this paper is expected to provide some valuable

information for studying other similar structures in the future.

Key words: cable-network antenna;parametric variational principle;co-rotational formation;

improved Newton method;form-finding analysis
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