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Model Updating of an Equipment Panel with Embedded Heat Pipes

R ARE I R R
Koon-Ho Yang, Seong-Bong Choi, Hong-Bae Kim and Sang-Moo Moon
(19989 5¢ 229 A4 : 199893 9€¥ 199 AHAIEE)

Key Words : Model Updating(Zd7/04), Sensitivity (914 %), Mode Paring(2= #37])

ABSTRACT

This paper presents the model updating of an equipment panel by using modal test
and sensitivity analysis. The equipment panel is one of the major structures of
communication satellite, on which broadcasting and communication equipments are
mounted. For high rigidity and light weight, the panel was designed as an aluminum
honeycomb sandwich panel., In addition, heat pipes were embedded in the panel for
thermal control. It is essential to improve the finite element model of a spacecraft
structure by using modal test in order to verify that the satellite is designed and
fabricated with adequate margin under launch environment. In this paper, Young's
modulus of aluminum facesheet was selected as a modified parameter in the sensitivity
analysis. The effect of boundary conditions on model improvement was also investigated.
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Mode FEM EMA Error MAC
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2 51.03 49.97 212 99.7
3 52.13 59.54 -12.44 72.8
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Table 2 Comparison of natural frequencies between
analysis and experiment
(after model improvement)

Mode FEM EMA Error MAC
No. (Hz] [Hz] (%) (%)
1 38.27 37.51 2.03 95.5
2 50.62 49.97 1.30 97.7
3 52.11 51.11 1.96 75.1
4 58.23 59.54 -2.20 68.7
5 71.59 71.23 0.51 89.3
6 99.35 101.14 - 177 947
7 101.24 102,51 - 124 90.4
8 181.00 181.14 - 0.08 945
9 182.81 182.76 0.03 92.8
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Fig. 13 Young's modulus change of aluminum
facesheet
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Table 3 Comparison of natural frequencies between
analysis and experiment (simply-supported
boundary condition, before model improve-

ment)
Mode FEM EMA Error MAC
No. [Hz] [Hz] (%) (%)
1 32.99 37.51 -12.05 99.0
2 39.96 51.11 -21.82 62.8
3 41.24 49.97 -17.47 99.3
4 45.75 59.54 -23.16 80.9
5 59.53 71.23 -16.43 91.7
6 81.22 101.14 -19.70 94.8
7 82.18 10251 -19.83 91.3
8 154.49 181.14 -14.71 94.8
9 157.33 182.76 -13.91 92.5
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Table 4 Comparison of natural frequencies between
analysis and experiment (simply-supported
boundary condition, after model improve-

ment)
Mode FEM EMA Error MAC

No. [Hz] {Hz] (%) (%)

1 37.65 37.51 0.38 97.7

2 49.19 51.11 - 375 355

3 50.07 49.97 0.20 94.2

4 56.04 59.54 - 5.89 72.1

5 70.09 71.23 - 0.62 87.7

6 100.28 10251 - 217 90.9

7 10074 | 101.14 | - 039 94.2

8 183.20 181.14 1.14 94.7

9 185.02 182.76 1.23 923
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