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Correlation Analysis between Virtual and Real Vilbration Test

LIU Chuang, FENGY aoqi, YUE Zhi-yong
(Beijing Institute of Spacecraft Environment Engineering Beijing 100094 China)

Abstract; Virtual vibration test is the frontier topic in satellite development. A satellite center tube was studied as an ex-
ample. Finite element model (FEM) and the center tube are provided by the design department. The virtual vibration test and
the real vibration test were carried out independently under the same test condition. The test results were compared and the
reasons were analyzed. The FEM of the shaker and the method of the virtual vibration test were appraised.
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Fig.1 Finite element model of the shaker
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Fig. 2 Finite element model of the center tube
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Fig.3 Finite element model of the test fixture

Fig. 4 Finite element model of the shaker, the test fix-

ture, and the center tube
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Fig. 5 0.5 g sine frequency sweep vibration test condi-

tion
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‘ Fig. 6 0.5 g computational force curve
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Fig.7 0.5 g I14(f) curves of south and north tables
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Fig.8 Comparison of 0.5 g acceleration curves
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Fig. 9 Comparison of 0. 5 g acceleration curves
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Table 2 Error of the center tube virtual vibration test (0.5 g)
5~50 Hz 5~80 Hz
or o o or or o
/ grms / grms /% / grms / grms /%
FAS 114198  3.81810 3. 95927 3.70 6.52227 6.36160 2. 46
FA6 114210  3.71298 3. 95677 6.57 6.32984 6.36401 0. 54
FA17 64807  3.21576 3. 32096 3.27 4.01172  4.14878 3.42
FA18 64519  3.26604 3.27084 0.15 4.06887 4.06485 0. 10
FA13 116011 5.44677 5.52721 1.48 20.50893 18. 95877 7. 56
FA 14 116023  5.38062 5. 52562 2.69 19.58315 18 96406 3. 16
FA7 116051  4.97351 5. 25617 5.68 17.19875 16. 61423  3.40
FAS8 116050  4.46409 3.95927 11.31 8.87991 6.36186  |28.36
(5~50 Hz) MPC
20% . . ’
(5~80 Hz) . .
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2 . ITO/OSR/Ag ;
Table 2 The change of surface resistance of two types of 3) , 3
thermal control coatings after proton exposure ,
R/ (kQ - LI Ry (kQ - LI , .
1 12. 1 2.5 2000 nm ;
-1 70. 1 19.2 )
-2 76.7 6.4 ’
, ITO/Kapton/ Al
ITO/OSR/Ag
510 ,
2
’ 510 140 keV ’
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