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Table 1 The eigenvalue, eigenvector and sensitivity of coupling vibration of spacecraft and camera

eigenvalue . design variable with higher
mode eigenvector o
F, (Hz) sensitivity
) . mass and X coordinate of mass center
1 9.1 spacecraft oscillates in X-Y plane
of the camera
. mass and Z coordinate of mass center
2 9.2 spacecraft sways in Y7 plane
of camera
3 383 camera and its support sways in X-Y  shell thickness of middle tube , pri-
) plane mary mirror room and camera body
spacecraft and camera vibrate equidi-
4 53.5 pae ) En mass and mass center of the camera
rectionally along Y axis
5 56,7 spacecraft rotates about axis Y to— mass and X coordinate of mass center
) and-ro of the camera
6 63. 3 camera and its support sways in Y-Z mass and Z coordinate of mass center
' plane of the camera
. . mass of secondary mirror, width and
secondary mirror rotates about its .
7 94. 3 o . thickness of support plate of sec—
principle axis to-andHro .
ondary mirror
space craft and camera vibrate in-—
8 107.2 P . mass and mass center of the camera
versely along Y axis
film transport sways and space craft shell thickness of image surface ref—
9 121.4 rotates about axis ¥ toandHro in erence plate, ball radius of ball bear—
same direction ing
film transport sways and spacecraft shell thickness of image surface ref—
10 138.4 rotates about axis ¥ toandHro in in-

verse direction

erence plate, ball radius of ball bear—
ing
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Table 2 Spacecraft and test model coupling vibration vs. spacecraft and camera coupling vibration
spacecraft and camera spacecraft and model
mode error
Fn (Hz) Fn (Hz)
1 9.1 9.28 1.94%
2 9.2 9.36 1.71%
3 38.3 48.51 21.0%
4 53.5 54.99 2.1 %
5 56.7 57.31 1.06%
6 68.3 66.96 2.00%
7 94.3 94.5 0.21%
8 107. 2 112. 6 4.46%
9 121. 4 124. 8 2.72%
10 138. 4 148. 3 6. 68 %
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A Study on Equivalent Test Model of a Space Camera
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Abstract

In order to verify the dynamics characteristic of a space remote sensing camera, space—
craft and camera dynamics coupling test is needed. To improve the reliability of the camera,
a coupling test should be carried out with a test model instead of the camera. So a test model
of camera must be studied at first. Dynamics analysis of the space remote sensing camera
was carried out at first, and then the demand for dynamics characteristics of the camera’s
test model was put forward. T he mass equivalence between test model and camera is realized
with Unigraphicll software in this paper. Based on the sensitivity analysis of structural pa—
rameters of camera with respect to each mode of spacecraft and camera coupling system,
stiffness equivalence was realized with classical theoretical analysis and natural frequency op-
timization. The dynamics coupling test between spacecraft and test model was similar to the
test between spacecraft and camera. The method to develop a test model applied in this paper
will be a reference to some other dynamics coupling test.
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