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Finite Element Analysis of Two Rectangular Plates Coupled with Fluid

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

ABSTRACT

In order to investigate the vibration characteristics of fluid-structure interaction problem, we modeled two identical

rectangular plates coupled with bounded fluid. The fixed boundary condition along the plate edges and an ideal fluid

were assumed. A commercial computer code, ANSYS was used to perform finite element analysis and FEM solutions

were compared with the experimental results to modify the finite element model. As a result, comparison of FEM and

experiment showed good agreement, and the transverse vibration modes, in-phase and out of-phase, were observed

alternately in the fluid-coupled system. The effects of distance between two rectangular plates and width to length

ratio on the fluid-coupled natural frequency were investipated. And it was found that the normalized natural frequency

of the fluid-coupled system monotonically increased with an increase in the number of modes.

Key Words : Rectangular plate(21A}2F ), Fluid-structure interaction(f+ -7 2 & 4 3.2H8), FEM(# & 244),
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Table 1. Number of elements and nodes

Type Model Plate Fluid
Element Node | Element Node

0.50 1024 1122 2048 2805
0.75 1536 1650 3072 4125
b/a 1.00 2048 2178 4096 5445
(D=40mm) 1.25 2560 2706 5120 6765
1.50 3072 3234 6144 8085
1.75 3584 3762 7168 9405
20 65144 6370 12288 15925
Distance 40 1536 1650 4608 4125
(h/a=0.75) 80 1536 1650 7680 7425
160 1536 1650 13824 14025
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Table 2. Comparison of experimental and FEM natural
frequency of the fluid-coupled two rectangular
plates with d=40mn

(a) in-phase mode

o e E=726Pa E=68GPa
m|n 7 I'rem (Hz) [Error (%)|FEM (Hz) [Error (%)
1] 1564 | 159.9 | 2.19 1 154.9 | -0.98
123677 | 38.3] 432 | 371.3| 0.98
3| - 7412 | - 4.1 | -
1] 263.0 | 271.6 | 3.19 ] 262.6 | 0.13
2 [ 2 [ 4699 | 491.4 | 4.3 | 474.0 | 0.86
318172 | 850.0 | 3.85 | &17.4 | 0.02
1] 4a1.9 | 460.5 | 4.03 | 4413 | 0.54
3172 [7653.6 | 676.3 | 2.36] 650.8 | -0.43
3| 999.2 | 1036.5] 3.60 | 994.4 | -0.49
(b) out-of-phase mode
S";]Oad; Exp. E=72GP E=68GPa
w1 ol %) T (i [error (M| FEM (o) [Error ()
L2 144 | 149.9 | 3.92 | 1453 | 0.90
3| 4125 | 4317 | 4.44 ) 4182 ] 1.26
1| 846 845 -0.14] 81.9 ] 3.57
22 [ 22a7 | 2407 | 6.65 | 232.7 | 3.43
3| 532.7 | 555.6 | 4.13 | 536.7 | 0.76
T | 208 | 2227 | 534 215.7 | 2.29
3213068 4004 | 3.08] 3952 | 041
3| 7054 | 7269 | 2.96 | 7010 | -0.64

Table 20 B whe} o] A4 EE
L o, B} FL2 é“’ g d4e T UASE ¢ 5 AU
=3 w}ﬂw g AFE 68GPas A A5l
Mg st 0471*1 mi} p& Zhek FHA
9] Wi Ay JIEr=g EhlX

c}.

#3804 Block Lanczos®& ©| &3l
20Hz$} 4000Hz AlolollA] s070e] RE=8 FIES
=g

FYste] 1 FAETY REgts FET A
Aot A49 F BE Atolel FpAd & Yol
2} %5914 (in-phase) 2. =9} &9 (out-of-phase) 2=
7 R AT Fig. 25 F HR{ Ato)e] A7t 40
mmO] i, b/a H]7}F 0.75¢1 A Sl &l FA 43¢
Hye] I {AETE XS Aoz AME TN
g FHE A9 ZEE Yeha ok

Fig. 2004 OIS 8l REoA 4 ZE9 11
FAF47 ARG BEo npREFRYG FA
SIS 8 e ole F AR £ ¢Ed
71dEhe Aog Hie BN By fH &5
o] o F7i “J“c}‘ﬁ"i WA gt = vls) A
wEL A9 olFo) R R IYe T
A waon wAs] BRolt

o] P
) P - o
éovzoo- v \7/‘//// a
$ ol - .v"‘//" ‘/l,ﬁ////g"
g ol k,,/ﬂ’ /)/,//g/ o
I
T E—

Mode shape of m

Fig. 2 Natural frequencies of the fluid-coupled two
rectangular plates with d=40mm and b/a=0.75
(continuous line=in-phase mode, dashed line=out-
of-phase mode)
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Fig. 3 Normalized natural frequencies of the fluid-coupled
two rectangular plates with d=40mm and b/a=0.75
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