SIRASESASNS] 1997UE FASEWSH =2, pp.402~407.

_ _ . ]
dedde 3R SHds v
o - B M

SEEN T E IR ERIGE SIS EIGE )

An Equivalent Plate Model for The High-Frequency Dynamic
Characteristics of Cylindrical Shells

Joonkeun Lee®, Usik Lee and Chol-Hui Pak

ABSTRACT

For cylindrical shells, the closed-form solutions are limited only to the cases with special
boundary and/or loading conditions. Though the finite element method is certainly a powerful
solution approach for the general strucutral dynamics problems, it is known to provide
reliable solutions only in the low frequency region due to the inherent high sensitivities of
structural and numerical modeling errors. Instead, the spectral element method has been
proved to provide extremely accurate dynamic responses even in the high frequency
region. Since the wave characteristics of a cylindrical shell becomes identical to that of a
flat plate as the frequency increases, an equivalent plate model (EPM) representing the
high-frequency dynamic characteristics of a cylindrical shell is introduced herein. The
EPM-based spectral element analysis solutions are compared with the known analytical

solutions for the corresponding cylindrical shell to confirm the validity of the present
modeling approach.
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Fig. 1 Cylindrical shell element
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Fig. 3 Equivalent plate model
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Fig. 4 Comparisons of the dynamic responses
from analytical approach, SEM and FEM
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Table 1. Geometrical and structural properties of
a cylindrical shell model

p (Mass density per unit Volume) 7500 kg/m>

v (Poisson’s ratio) 0.28

E (Young’s modulus) 2x10° kN/m?

a (Radius of shell) 02 m
h (Thickness of shell) 0.004 m
L (Length of shell) 03 m
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