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Abstract: Considering large optomechanical structures, a fluid damper was designed with high damp-
ing and low axial stiffness in the full frequency range to reduce the width of frequency noise. Firstly,
the theory of parameter design for a liquid damper was reviewed. Secondly, the characteristics of the
fluid damper were verified using the finite element method, in addition to its influence on the entire
structure. The simulation results indicated that the use of a liquid damper could effectively increase
the structural damping of a spacecraft without affecting its mechanical characteristics. Moreover, it
was shown that the line of sight of an optomechanical structure can be improved by more than 50%

generally. The test system used to study the characteristics of the design parameters of the dampers
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was designed as part of this investigation. It was determined that the damping of the liquid damper de-
creased with an increase in frequency. A coefficient of more than 300 N * s/m was obtained at 300 Hz,
while the change of the stiffness with frequency remained approximately the same. These results indi-
cate that the experimental data are consistent with the simulation results, and the design of the stiff-
ness and damping properties of liquid dampers satisfied the requirements. In summary, the effective-
ness of liquid dampers on vibration suppression of large optomechanical structures was verified based
on simulation and test results.

Key words: micro-vibration; Line of Sight(LLOS); liquid dampers; finite element analysis
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Tab. 3 Amplitude of inner and outer frames under sine force of X-direction (mm)
/% /% /%
1 11.65 10. 30 11.58 10. 03 10. 03 —0.02 6.63 .65 60. 04
2 10. 01 9.98 0.27 10.01 10.01 0.02 3. 66 .69 53. 66
3 9.93 9.92 0.12 9.99 9.99 0.03 2.61 .49 42.98
4 Y
Tab.4 The amplitude of inner and outer frames under sine force of Y-direction (mm)
/% /% /%
1 14. 85 16. 36 —10.1 36.72 24.45 33.41 28.47 2.41 91.54
2 10. 68 12. 67 —18.6 30. 11 15. 85 47. 36 13. 87 .64 66.52
3 10.53 10. 51 0.22 20. 30 10. 70 47.29 12.53 2.84 77. 31
5 VA
Tab.5 The amplitude of inner and outer frames under sine force of Z-direction (mm)
/% /% 7%
1 19.53 17. 22 11. 83 44, 89 16. 67 62. 86 17.98 .00 77.73
2 15. 80 10. 34 34.54 30. 36 11.11 63.41 20.52 3.49 82.98
3 13.44 10. 34 23.04 17.57 10. 62 39.53 9.13 . 80 69. 28
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Fig. 10 Maximum acceleration of inner and outer frames
under sine force of different directions
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