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Improving the dynamic characteristics of the supporting
subassembly of reflector with damping technology

XU Zhenbang, WU Qingwen
(Changchun Institute of Optics, Fine mechanics and Physics,

Chinese Academy of Sciences, Changchun 130033, Jilin, China)

Abstract; To ensure the precision of the surface shape of the reflector, the supporting structure should be flexible.
However, the natural frequency of the structure will be reduced by the flexibility, and hence the anti-vibration capability
of the structure will be decreased. For solving this problem, the damping technology is introduced into supporting subas-
sembly of reflector in this research. The dynamic model composed of the reflector subassembly, the camera block and the
base is established. With the model, several parameters such as transfer function, modal damping and vibration shape are
deduced, and some theoretical analysis is carried out with these parameters. The impacts on the transfer characteristics of
the reflector and the camera block caused by the added damping are analyzed especially. Furthermore, the reasons are ex-
plained through analyzing the model damping and the vibration shaper. Based on the theoretical researches, the simulation
is conducted with finite element method. The results show that the viscoelastic damping element added to the supporting
structure can attenuate the vibration amplitude and the dynamic stress effectively, the vibration amplitude attenuation is
accounted to 6dB, and the attenuation of the dynamic stress at the first and the second natural frequency are 28% and
60% , respectively. Therefore, the damping technology is an effective measure to improve the dynamic characteristics of
the reflector subassembly.
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