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Basic study to obtain the vibration characteristics of 3D hyper-

elastic square cylinder based on the wind tunnel test

Part2 Elastic eigenvalue analysis by continuum vibration theory

and FEM
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Fig.2 Torsional free vibration of elastic circular cylinder
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Table1 Parameters for analysis

Name of model 116Y 116B
Breadth B [m] 0.08 0.08
Depth D [m] 0.08 0.08
Height H [m] 0.48 0.48
Density p [kg/m3] 15.8 49.1

Y oung's modulus £ [N/mz] 6.22 X 1()4 3.92 X 1()5
Poisson's ratio v 047 047

Fig.3 FEM analysis model of cylinder

Table2 Natural frequency derived from theory and FEM

Theory [Hz] FEM [Hz] FEM/ Theory
116Y
Bendi f1 3.52 3.52 1.001
g 2203 19.53 0.886
mode
f3 61.77 47.51 0.769
Torsional F'4 17.51 17.43 0.996
mode F, 52.53 52.27 0.995
116B
Bendi f1 5.01 5.01 1.000
ename 31.36 27.77 0.885
mode
f3 87.92 67.56 0.768
Torsional F'4 24.92 24.79 0.995
mode F, 74.76 74.33 0.994
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Table3 Comparison of & derived from each mode
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Red: Ist bending mode  Blue: 2nd bending mode ~ Green: 3rd bending mode

Fig.A Verification of FEM analysis model

¥l FUR TR BB - B TR K¥EPiA

*2 FURTEERD ROREEHITERT ez - L (T5%)
*3 RTAERTHE (K ICIHREGELZ—

*4 FURTIERY T

Graduate Student, School of Environment and Society, Tokyo Institute of Technology""
Associate Prof., FIRST, Tokyo Institute of Technology, Dr. Eng.

ICI Center, Maeda Corporation™

Tokyo Institute of Technology, Dr. Eng."*

— 300 —



