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Microgravity measurement of spaceships’ Shenzhou”

XUE Da-Tong" LEI Jun-Gang CHENG Yu-Feng SUN Jian
ZHANG Ting-Hu DENG Ping-Ke HE Ling TANG Fu-Rong
Lanzhou Institute of Physics Chinese Academy of Space Technology Lanzhou 730000 China

Abstract A free flying spacecraft is in a state of weightlessness but when there are various disturbing
forces it experiences microgravity. In the weightless state there is no pressure or deformation action between the
parts of an object and the study of this state is known as microgravity science. Microgravity is quantified by the
level of the micro-gravitational acceleration. Quasi-steady acceleration arises due to the atmospheric drag tide
forces solar radiation pressure etc. The quasi-steady acceleration on the® Shenzhou” series of spaceships is
analyzed to be below 10 =7 g,. The transient and vibrational acceleration can be detected by a quartz flexible ac-
celerometer. The microgravity measurement instruments in " Shenzhou" have the following functions triaxial
measurement timekeeping statistics and transmission of microgravity statistical or original data in quasi-real-
time according to pre-programmed commands. The relevant parameters are  0.06—100 Hz bandwidth 5Spg,
resolution and - 10— +10 mg, measurement range with an additional amplification range of —150— +
150 mg, along the flight axis. The instruments have continuously monitored the acceleration throughout the
complete orbital flights of the spaceships " Shenzhou" 1 to 5 so the time at which the various maneuvers oc-
curred and the acceleration values caused by these maneuvers were provided in quasi-real-time. The measure-
ment data were employed for flight control of the spaceships maneuver monitoring of the payloads and data a-
nalysis of the microgravity science experiments in space.
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