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Design of a passive vibration isolation system for micro-nano space camera

Zhang Liu', Wang Tailei', Zheng Xiaoyi', Zhao Yu®, Zhang Fan'

(1. College of Instrumentation & Electrical Engineering , Jilin University, Changchun 130012, China;
2. Shanghai Aerospace Control Technology Institute, Shanghai 201100, China)

Abstract : To improve the vibration environment of the micro-nano space camera during launch and avoid damage, a passive vibration
isolation system is designed for the mission requirements of micro-nano space camera. Firstly, the camera vibration isolation system
model is formulated and the response characteristics of the system is studied. Then, the vibration isolation system is decoupled and
compared with the traditional method. Based on the camera parameters and the vibration isolation system, the passive rubber vibration
isolator structure is calculated and designed. The fundamental frequency is 120 Hz and the mass fraction of camera is 1.7 %. Finally,
the dynamic simulation of the vibration isolation system is implemented by the finite element analysis method. The vibration tests of the
space camera and the vibration isolation system are carried out. Experimental results show that the isolation efficiency of the passive
vibration isolation system for the sinusoidal vibration and random vibration response of the micro-nano space camera can reach 55 % and
81 %, respectively. The validity and rationality of the vibration isolation system are verified.
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Fig. 1 Camera dynamics model of forced vibration
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Fig.2 Vibration transmissibility
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Fig.3 Power spectral density
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Fig.4 Layout of the vibration isolator
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Table 1 Layout parameter of the vibration isolator
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Fig.5 Design of the passive vibration isolation system
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Fig. 6 Structure of the rubber vibration isolator
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