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Study on fluid-structure coupling modal simulation

of liquid filling container
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Abstract: Two conventional algorithms for fluid-structure coupling modal analysis of the liquid
filling containers are mainly introduced in this paper. They are coupled acoustic-structural analysis
(CASA) and virtual fluid mass (VFM). It points out the relation and difference between the two
algorithms through the theory analysis. VFM adopts the incompressible liquid form that appears in
CASA, in which some progress has been made, namely, the effect of the fluid is incarnated
completely by virtual mass matrix, and the virtual mass matrix of the liquid is obtained by the
boundary element method (BEM) with the property of analytic solution. Based on the study on the dry
modes and the wet modes of one ringent box, the varying laws of influence of the liquid on the
structure modal characteristics are revealed. At the same time, the study result indicates the
well-regulated otherness between the wet modes results from the two methods (VFM and CASA):
with increase in vibration frequency, not only the effect of liquid on the structure dynamic

characteristic decreases gradually, but also the difference between the two methods decrease.
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Fig. 1 Dynamic model of ringent box containing liquid
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Tab. 1 Material parameters of simulation model

> R pl(kg-m™) A c/(m-s™) MR E E/MPa THRAHG
K 1 000 1 450 : - _
M 7 800 - 184 000 0.3
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Tab. 2 Comparison of modal calculation results of structure’s dry state and wet state
ZWT AR TRE SRR EFARN /%
¥ RES mmm s mEmow, 0 L .00 |
Hz Mz Mz [fﬁilxioo) Ji
1 382 155 18.8 17.6 50.8
2 39.2 253 217 16.6 446
3 43.0 26.6 19.9 337 537
4 78.2 53.8 50.0 7.6 36.1
5 926 70.9 70.8 0.14 235
6 1479 105.7 101.7 39 312
7 1774 134.1 129.9 32 26.8
8 2120 166.9 163.5 2.1 229
9 2474 182.1 178.7 19 278
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