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Fig. 1 Outline drawing of satellite fairing
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Fig.2 Finite element model of the half fairing
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Table 1  Frequencies of the half fairing/Hz
Order Frequencies Mode shape
1 4.34 Torsion
2 7.28 Bending in z-direction
3 12.50 Bending in y-direction
4 18.13 Bending in y-direction
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Fig. 3 Flow chart of the modal test for half fairing
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Fig. 4 Pendulous suspension installation drawings of the exciter
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Fig. 5 Measuring points of model test for half fairing
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Fig. 6 Free boundary condition with three hanging ropes
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Fig. 7 Frequency response with three hanging ropes
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Table 2 Frequency for boundary condition with
three hanging ropes/Hz

Order Frequency Mode shape
4.00 Torsion
2 4.49 Torsion
3 5.96/5.86 Bending in z-direction
4 11.43 Bending in y-direction
5 14.45 Bending in y-direction
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Fig. 8 Free boundary condition with four hanging ropes
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Fig. 9 Frequency response with four hanging ropes
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Table 3 Frequency for boundary condition with
four hanging ropes/Hz
Order Frequency Mode shape
1 1.27 Rigid body mode
2 2.15 Rigid body mode
3 4.40 Torsion
4 5.96 Bending in z-direction
5 11.13 Bending in y-direction
6 14.36 Bending in y-direction
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Table 4  Frequency for the boundary condition on a sponge/Hz

Order Frequency Mode shape
1 4.30 Torsion
2 6.06 Bending in z-direction
3 11.52 Bending in y-direction
4 14.55 Bending in y-direction
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Fig. 10 Free boundary condition on a sponge
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Fig. 11  Frequency response on a sponge
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Fig. 12 Model shapes of half fairing from test and FE simulation
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Table 5 Frequency of the half-fairing/Hz

Order testing Frequency computing Frequency =~ MAC Related errors

1 4.40 4.37 0.95 -0.68%

2 5.96 5.97 0.95 0.17%

3 11.13 11.10 0.96 -0.27%

4 14.36 14.59 0.96 1.60%
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TEST, ANALYSIS AND MODEL UPDATING OF STRUCTURAL DYNAMICS
FOR SATELLITE FAIRING OF NEW GENERATION SPACE VEHICLE "

Zhu Chunyan'"  Zang Xu'>  Zhang Jin' Liu Song' Di Wenbin'
(1.Aerospace System Engineering Shanghai, Shanghai 201109, China)

(2. Department of Aeronautics and Astronautics Fudan University, Shanghat 200433, China)

Abstract A finite element model of half-fairing of a new generation space vehicle with laminated nonmetal struc-
ture is built for the modal analysis. For the laboratory modal test, several methods are used to simulate the free
boundary condition, such as hanging the fairing with a suspension system or putting the fairing on a sponge cush-
ion. Model identification of half- fairing modes is done based on FRF,eigenvalues and eigenvectors. Based on test
model, the finite model is updated. At last, a high-precision finite element model of satellite fairing is developed,

which can be used for the analysis of fairing separation and space vehicles.

Key words new generation space vehicle, laminated nonmetal satellite fairing, structural dynamics, modal

test, model updating
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