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Four-Point Suspension Design Method and Vibration Test for a Hoop

Flexible Structure
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Abstract: a four-point suspension method of hoop flexible structure is proposed, and modal test is carried out.
Before the ground test of hoop flexible structure, the three-dimensional model of suspension device is designed for
mechanical analysis. Firstly, the static balance equation is established in consideration of the deformation coordination
condition, and the input voltage and output ampere force of multiple suspension motors are solved. Then, the natural
frequency and static deformation of the structure are calculated by the finite element analysis. Finally, the four-point
suspension device of scale model is fabricated to test. The results of suspension test show that the voltage of suspension
motor is consistent with the value of theoretical analysis. The modal test results show that the natural frequencies
before and after suspension are close, which proves the accuracy of the suspension device. In a word, it provides
theoretical basis and experimental support for the design of multi-point suspension device of spacecraft flexible structure.
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Fig.1 Suspension diagram of the hoop antenna structure
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Tab.1 Parameters of the hoop flexible structure
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Fig. 2 The first four modes
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Fig.3 Static deformation and curve fittinghang

3 SREREERE
HR P8 2 BT A M AL S A M IR, B B R
BEEANE 4 RN

PCHi R A3
'}

dSPACE#= i 2%

B

CNEIE S
N

eREE) |
J

4 RIKETREE

Fig.4 Schematic diagram of vibration test
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Fig. 5 Vibration test
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Fig. 6 Vibration responses before and after suspension
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Fig. 7 Natural frequencies before and after suspension
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Fig. 8 Output force test of voice coil motor
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