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Design and test of a space camera support structure under random vibration excitation
LI Lin' > WANG Dong'® KONG Lin'® TAN Luyang'> YANG Hongbo'
(1. Changchun TInstitute of Optics Fine Mechanics and Physics Chinese Academy of Science Changchun 130033  China;
2. University of Chinese Academy of Science Beijing 100049 China;
3. Chang Guang Satellite Technology LTD. Changchun 130033 China)

Abstract: In order to solve the random vibration acceleration response of a high resolution space camera the main
support structure of the space camera was optimally designed. A mathematical model was established based on random
vibration responses and the random vibration root-mean-square response expression was deduced. Then the camera
supporting structure was designed by virtue of the principle of three point location and the idea of bipod flexible structure.
Taking the RMS of acceleration response as an objective function and the natural frequency as a constraint the sizes of the
support structure were optimized. The position of the flexible link was also optimized. Using the MSC. Patran & Nastran
finite element software to analyse the support structure it is shown that the RMS of random response at the camera
installation point is less than 19. 6 grms. Finally the camera support structure was tested under random vibration
excitation. The results show that the maximum relative error of the random vibration response between the analysis result
and test result is 8. 2% . The performance parameters of the main support structure can meet the requirements of space
camera and the feasibility of the optimization method was verified.
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Fig. 1 The finite element model of the support structure
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Tab. 2 The first 3 order natural frequency of the camera
supporting structure
/Hz
1624 x
2 1 626 y
2 156 z
2
Fig. 2 Iterative convergence curve
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Fig. 3 The new model after optimizing
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Fig. 5 Acceleration power spectrum response curve( PSD)
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Tab. 3 Analysis results of random vibration response 3
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Fig. 6 Placement of random vibration test
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Fig.7 The PSD response curve to sampling points
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Tab.4 Compare data of tests and analysis
/grms /grms 1%
x 17.8 19.4 8.20
¥ 16.3 15.7 3.80
z 21.5 22.4 4.00
RMS
° 98 mm
19.6 grms,
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