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Fig.2 Finite element model of rocket
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Table 1  Frequencies of the rocket under different gravity

Frequencies of one time gravity (Hz) Frequencies of five times gravity (Hz)

0.5544 1.2376
1.1424 2.5546
2.5823 2.6260
5.7557 5.8137
9.5135 9.5349
13.227 13.235
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THE ANALOGY METHOD TO COUPLING ANALYSIS OF
ROCKETS CONSIDERING PROPELLANT SLOSHING *

Zhu Changfan' Tang Guoan' Zhang Meiyan'*'
(1. Department of Mechanics & Engineering Science, Fudan University, Shanghai 200433, China)
(2. Shanghai Key Laboratory of Space Aerocraft Mechanism ,Shanghai 201108, China)

Abstract For the linear coupling of the elastic tank and incompressible and inviscid liquid, there are reduced
and symmetric finite element equations of coupling system. The system matrix could be obtained by the analogy
method , and then the analysis of coupling system will turn to be a problem that could be solved by the general fi-
nite element software. For example, the modal characteristics of the rocket with tanks were studied. Coupling
modes caused by liquid sloshing were founded, and the result shows the modes of this kind are relevant to the

gravity acceleration. In addition, the greater the gravity, the higher the frequency.
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