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Free Vibration Analysis of Two Rectangular Plates Coupled with Fluid

G. H. Yoo'(Graduate School Chonbuk Univ.), K. H. Jeong (KAERI), and 8. C. Lee” (Chonbuk Univ. RIIT)

ABSTRACT

In order to investigale ihe wibration characteristics of fluid-structure interaction problem, we modeled iwo
rectangular identical plates coupled with bounded fluid. The fixed boundary condition along the plate edges and an
deal fhud are assumed. MSC/NASTRAN was used o perform finite element analysis and analytic solutions were
compared with experimental solutions to verify finite element model. As a result, comparison of FEM and experiment
show good agreement, and the transverse vibration maodes, in-phase and out of-phase, were observed alternately in the

fluid-coupled system. The effect of distance between two reclangular plates on the fluid-coupled natural frequency is

inveshigated
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Fig. 1 Finite element model of fluid
and plates, exploded view
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Table 1. Number of elements and nodes
Model Element Element Node
number number
Plate CQUADA4 1600 1716

Table 2. Mechanical properties of the plate material

Young's

Possion’s

Material modulus ratio Density
. 7.003 107 2.82x 103
Aluminum ( N/m?) 0.34 { kg/m®)

Table 3. Material properties of fluid

Buik
modulus

2.25x10°
( Nfm?)

Speed of

Material sound

Dengity

1.00x 10
( kg/m?)

1.50= 10*
{ m/sec)

Water
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Fig. 2 Schematic diagram of plate holder and
suppaort frame
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" Fig. 3 Experimental apparatus
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Fig. 4 FEM natural frequencies of the fluid-coupled two
rectangular plate with d=20mm
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Table 4 Comparison of FEM and experiment of the
fluid-coupled two rectangular plate with d=20pn

Materal Frequency
mode no made error(%
shape FEM Exp )
1 . 1) ou1 351 42 -197
2 0, 68.0 - -
3 (2, 1) uui 196 73 83
4 {1,2) oui 128 L - -
5 {2.1) in 1369 118 138
5] (3,1) oul 166 8§ 160 41
1 (2,2) out 1814 - -
3 (1,2) in 2052 201 3%
] (3,1) in 261.9 257 1.5
10 (3,2) out 2783 261 62
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