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Figure 1 Schematic of the proposed isolator.
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Figure 2 (Color online) FEM calculation of the stiffness of the
isolator (axial and lateral).
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Figure 3 (Color online) Comparison between theory and FEM result.
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Figure 4 (Color online) Correlation between isolator parameters and sensitivity of stiffness.
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Figure 5 (Color online) Schematic of the vibration isolation structure.
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Figure 7 Output curve of the vibration table in frequency domain.
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Figure 8 (Color online) Performance of the vibration isolation structure in frequency domain. (a) Input signal from vibration table; (b) output signal

after vibration isolation from flywheel.
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Figure 19 (Color online) Tested vibration on the frequecy domain with and without the flywheel vibraiton isolation system. (a) Before vibration
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Figure 20 (Color online) The maximum vibration on the payload installation platform.
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Figure 21 (Color online) Vibration on the top plate where the payload installed with the cryocooler powered off. (a) Signal in time domain; (b) signal
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in frequency domain.
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Research on micro-vibration control and testing of FY-4
meteorological satellite

MENG Guang"”’, DONG YaoHai', ZHOU XuBin**, SHEN JunFeng’ & LIU XingTian’

! Shanghai Academy of Spaceflight Technology, Shanghai 201109, China;
* The State Key Lab of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China;
} Shanghai Institute of Satellite Engineering, Shanghai 201109, China;
¢ College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

The spacecraft is developing towards ultra-high precision, ultra-high stability and hyper-spectral sensing directions.
Micro-vibration in satellite platform can significant degrade the performance of payload, so that the micro-vibration
analysis, control, measurement and experiment is very important to all kinds of high performance satellites. Considering
the main vibration source on the FY-4 meteorological satellite and the requirement of the sensitive payload, the vibration
suppression isolators are adopted to both vibration source and the sensitive payload. The parameters and sensitivity of the
isolator unit are studied to give basic vibration suppression design guideline. Based on the isolator unit, the research on
the hexapod vibration isolation chasis for flywheel is carried out theoritically and experimentally. For the sensitive
payload vibration isolation, a three-point support using isolator and damper is proposed and the vibration isolation
performance is studied. The vibration isolation of the interferometer can be seemed as second level isolation and can
further reduce the vibration. The low-frequency suspension system and ultra-quiet laboratory are used to fulfill the micro-
vibration experiment on ground. The on-orbit vibration measurement system is carried on FY-4 meteorological satellite
and the real data show that the micro-vibration level can be suppressed to under 0.1 mg which totally meets the design
requirement. The micro-vibration suppression and experiment technique are of great significance and can also be used to
other similar satellite.

FY-4 meteorological satellite, micro-vibration, payload vibration isolation, sensitive payload
PACS: 47.27.-1, 47.27.Eq, 47.27.Nz, 47.40.Ki, 47.85.Gj

doi: 10.1360/SSPMA2018-00108
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