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Pretension optimization in parabolic cable net of
Astromesh deployable reflector

LI Gang,GUAN Fu-ling

(Space Structure Research Center , Zhejiang University , Hangzhou 310027 ,China)

Abstract: A new method to optimize the distribution of pretension of parabolic cable net, which was com-
monly used in Astromesh deployable reflector, was presented. This method was based on the method of
singular value decomposition of the cable net's balance matrix, followed by the method of optimization un-
der linear constraint condition. The pretension of cable was expressed as the linear combination of the
modes of self-stress of balance matrix, then the optimized combination coefficient was found by the solu-
tion of linear constraint optimized model of the cable net. A computer program was developed based on this
method. Three types of mesh in common use in parabolic cable net of Astromesh deployable reflector were
analyzed by this method, and the analysis result was verified by the non-linear finite element method.
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Fig. 8 Cable net of tri- Fig. 9 Cable number
clinic mesh in Tab. 3
3

Tab. 3 Distribution of pretension in triclinic mesh

S 1 cable net
Fig. 5 Cable number in Tab. 1 /N /N
1 20.02 15 20.01
2 20. 00 16 19.77
3 20. 15 17 19. 43
4 20.08 18 21.67
5 20. 00 19 20. 90
6 20. 35 20 20.99
AVAVAVAVAVAVAVAVA 7 20. 21 21 20. 96
AVAVAVAVAVAVAVA 8 20. 28 22 26.82
VAYQY#Y#YAV 9 20. 04 23 24.03
10 19. 90 24 23.08
11 20. 45 25 26. 20
6 72 12 20. 53 26 21.37
Fig. 6 Cable net of geo- Fig. 7 Cable number in 13 20. 55 27 23.03
desic line mesh Tab. 2 14 20. 56 28 21.66
5.00 N,
2 ( ) 1.38.
Tab. 2 Distribution of pretensionin geodesic line mesh
cable net |
/N /N
1 20.02 12 9.76 ’ '
2 21.04 13 21. 85 ( )
3 25.87 14 18. 33 ’
4 13. 08 15 23.84 ; : An-
5 21.48 16 15.92 Sys ’
6 25.52 17 7.27 ,
7 9.58 18 16. 14
8 20. 25 19 19. 80 3 ; Kevlar49
9 23.24 20 20. 97 , 124 GPa, 0.503 mm,
10 18.19 21 21.56 .
11 2168 o o Ansys link180,
5.00 N, 10 , 10 ,
( ) 3.56. ( 1643 )
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