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DYNAMIC CHARACTERISTIC ANALYSIS OF LIQUID-FILLED TANKS AS
A 3D FLUID-STRUCTURE COUPLING SYSTEM

Xu Gang® Ren Wenmin® | Zhang Wei [* H. G. Ramerdest AL Dafnist  H. Korsch?

“(Dept. of Engineering Mechanics, Tenghus Undversity, Reijing 100084, Cin)
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A U

Abstract In this paper, the 3-D liquid-filled tank is considered as a Fluid-Structures Interaction (FST) system

that consists of the ideal, compressible fluid with free surface and the linear, elastic solid with thin thickness.

This system is simulated with Finite Hement (FE) method. In the FE model, the liquid is discrezied by pressure

body element and the tank is characterized by displacement shell elements. Since the coupling equation of this

F5I system is unsymmmetric, Armoldi’s method is adopted to get the dynamic characteristics of the Lguid-filled

tank. In addition, the shift-frequency technique is introduced to solve the problem of zero frequency and an

iteration method is adopted to make the computation both accurate and economical. A numerical sinmlation

of a liquid-filled tank is carried out to confirm the effectiveness of these methods

Key words

Received 16 September 3002, revised 11 Decembear A0,

liguid-filled tanks, Auid-structure interaction (FSI), Arnoldi's method

1) The project supported by the National Natural Science Foundation of China (198T2036) and DAAD.



