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A Study on the FE-Model Reduction of Satellite

Using Seperelement Method
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Key Words

ABSTRACT

In order to perform the satellite structural analysis, FE-Model(Finite Element Model) considering all mechanical

properties is necessary. Generally, different companies develop several satellite components, and sometimes it is

very difficult to obtain FE-Model. In this case, FE-Model reduction using superelement method can be good

antenna manufacturer required satellite FE-Model to calculate microvibration

solution. For developing satellite,

induced by antenna operation, and condensed model using superelement method was provided. Superelement

method is based on Craig-Bampton method, and it is applied to spacecraft FE-Model reduction in this paper.

From modal analysis and the frequency response analysis results between full FE-Model and condensed model,

the usefulness of reduced model is confirmed.
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Node/Elements Number
Node 244315
CBAR 4715
CBEAM 36
CBUSH 6
CHEXA 15476
CONM2 99
CPENTA 51864
CQUAD4 129900
CTRIA3 138058
RBE2 1451
% 2. A Ay
Mode Number Frequency(Hz)
1~6 =0
7 7.91
8 7.92
9 8.04
10 11.03
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Node X(m) Y(m)
54162 -0.048 0.0413
54163 0 0.0553
1001293 0.08 0.0375
1001292 0.08 -0.0375
54166 0 -0.0553
54165 -0.048 -0.0413

Node X(m) Y(m)
9764281 -0.048 0.7076
9764280 0 0.7216
9764279 0.08 -0.0413
9769640 0.08 -0.0553
9769641 0 0.611
9769642 -0.048 0.625
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Mode Full Reduced Error
FE-model Model (%)

1 2.549E-04 8.028E-03 -

2 2.240E-04 4.815E-03 -

3 1.127E-04 1.896E-03 -

4 6.098E-05 1.121E-03 -

5 1.352E-04 4.189E-03 -

6 3.053E-04 8.546E-03 -

7 7.909E+ 00 7.909E+ 00 0.0000

8 7.923E+00 7.923E+00 0.0000
131 1.399E+ 02 1.403E+02 0.2813
132 1.405E+02 1.429E+02 1.7024
133 1.436E+02 1.436E+02 0.0012
134 1.439E+02 1.440E+02 0.0584
135 1.445E+02 1.446E+02 0.0271
136 1.459E+ 02 1.464E+02 0.3285
137 1.465E+02 1.487E+02 1.5064
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