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WFFER R OMEE (3E30) : A new design methodology for light-weight, huge-scale antenna
reflector structures is investigated. The reflector structure consists of a metal mesh surface,
a cable network structure (a system of cables) and a deployable frame stricture. The cable
rigidity and the surface edge shape, were considered in this design. A homologous design
method was applied to design the supporting structure. As a result, the weight of the
supporting structure can be effectively reduced. In addition, by constructing hierarchical
module structures, the modular structures can show a self-similarity. We are expecting to
obtain structural characteristics of a whole huge structure by testing a few basic modules.
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Fig. 2 Comvosition of the cable network



Table 1 Cable network model parameters

Cable rigidity [kN] Surface cable 100
Back cable 100
Tie cable 0.01

Edge curvature [%] 10 | 15 20

Tie cable initial tension [N] 0.1-30
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Fig. 3 Optimized supporting frame
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Fig.4 Structural member groups

Table 3 Aerial, Material Properties

Diameter [mm] 12
Thickness [mm] 1
Material CFRP
Young’s modulas [GPal 90
Transverse modulas[GPa] 33.1
Densitylkg/m3] 1.76 X103
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Table 4 Optimization condition

Design parameter thickness
Surface error < 2.0
[mmRMS]
Constl.‘a.ln Surface cable > 0.098 [N]
t condition | tension
Back cable > 0.098 [N]
tension
Performance index mass
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Table 5 Analysis results

Tie cable Edge curvature [%)]
initial 10 20 30
tension
0.33 slack | slack | slack
0.35 0.26 slack | slack
0.40 0.30 | slack | slack
0.50 0.40 | slack | slack
0.60 0.49 0.48 | slack
0.75 0.63 0.62 slack
1.0 0.87 0.86 0.85
1.5 1.35 1.34 1.33
2.0 1.83 1.82 1.81
3.0 2.79 2.78 2.77
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Fig. 5 Influence of the tie cable tension
on the surface accuracy
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Table 6 Results of optimization

Mass [kg] S}l;friclgh?[gf r

Initia | Optimize Optimized

1 d

Initial

3.53 1.37 1.45 1.76

Table 7 Optimized design parameters
Structural Thickness[mm]
member Initial Optimize
group d
1 0.005
0.005
0.005
0.041
0.005
0.005
0.005
0.005
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