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Integrated optimization design of truss—supporting structure for

Space camera
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Abstract: Truss—supporting structure was widely used among TMA space camera of large or middle size,
and how to improve its dynamics characters was the key to the study of cameras alike. As to the design
problem of truss structure, bring forward a method of ascertaining the position of the trusses via integrated
optimization, study the influence of position variables of the trusses on dynamics characters via designed of
experiment, analysed the characteristic of its resolution space. In order to realize whole —space optimized
designed of truss, used multi—island genetic algorithm to find the bested resolution, with the objective of
improving the 1st—frequency. Used FEM method, find the 1st—frequency of optimized design was 107.72
Hz, which was 29% improved compared with original design (83.45 Hz). The integrated optimization
modeling and the analysis method in this study offer a new way for the design of truss structure.
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Fig.1 Schematic of truss—supporting structure for space camera
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Tab.1 Physical properties of correlative materials

Thermal Thermal

Density p Young's

Material /(kg/m*) modulus E/GPa Cf\’r(];l:/llclt_[ll\;(lt)y exi) fgi;;g] «
SiC/Al 3000 180 225 8.0
CFRP 1 560 140 35 0.1

TC4 4400 114 7.4 9.1
LC9 2 800 71 142 23.6
4136 8900 141 13.7 0.65
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Fig.2 Flow chart of integrated optimization
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Fig.3 Model schematic
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Fig.4 Schematic of variables
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Fig.5 Schematic of domains for the variables
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Tab.2 Domains of design variables

Variable Original_position Design_domain
X2 —665 [-35,30]
¥y2 540 [-20,180]
x4 —-665 [-35,30]
v4 440 [-180,20]
x6 =50 [-210,10]
¥6 790 [-10,20]
x8 -190 [-210,40]
y8 200 [-30, 30]
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Fig.11 1st—order vibration diagram of optimized result
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Tab.3 First three frequency and vibration mode

Number Frequency/Hz Vibration mode
1st—order 107.72 Front frame Y_direction vibration
2nd-order 110.82 Front frame X_direction vibration
3rd—order 152.82 Front frame Z_axis rotation

S0 e 7 B 25 R SRR T IR, Wk 4 Br
N, — B AR i 83.45 Hz #2558 107.72 Hz, &£ F+ T
29% ,BOR B3

x4 RUBIEERMEE

Tab.4 Comparison between original design and the

optimized
Variable Original Optimized

x2 —-685 -654

y2 600 534

x4 —-685 -661

v4 415 437

X6 =55 —-68

y6 780 808

x8 -315 -152

¥8 225 207
1st_frequency 83.45Hz 107.72 Hz

Advance_ratio 29%
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