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Noise Testing, Analysis and Noise Reduction Measures of
the Device and its Supporting Structure in a Space Station
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SONG Rui-xiang ', KANG Zhung-xu'

( 1. Beijing Municipal Institute of Labour Protection, Beijing 100054, China;
2. Scientific Research Training Center for Chinese Astronauts, Beijing 100094, China )

Abstract : The noise testing of a device and its supporting structure of the life support system used in a space station is
carried out under different conditions. According to the test results, various factors of the over-standard noise and noise
spectrum are analyzed and the corresponding control measures are proposed. The results show that under the hub rotating
condition, the rectangular frame does not provoke noise. The noise excitation factors can be put in order from strong to weak
as: the tightening of the bolt connection between the hub and the back-plate, the hub and the back-plate. The differences of
noises caused by the back-plate are 12.4 dB(A) and 8.6 dB(A) in the position of 0.5 m and 1.0 m respectively when the bolts
between the hub and the back-plate are tightly and loosely connected. Therefore, the main noise reduction measures are:
adding the high quality vibration isolation pad to avoid the rigid connection, which can reduce the noise values generated by
the rotating hub to 62.9 and 60.0 dB(A) in the position of 0.5 and 1.0 m respectively; and coating or attaching high damping
or constrained damping materials on the shell surface, which can make the rotating hub noise to be lower than the standard
value 60 dB(A). The influence of the back-plate on noise is minimal, but increasing its stiffness and reducing its area is more
favorable for the noise reduction of the whole system.
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