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ABSTRACT

In this paper, the free vibration characteristics of longitudinally corrugated cylindrical shells is in-

vestigated by the theoretical analysis. The equivalent homogenization model is adapted to investigate

the overall mechanical behavior of these corrugated shells. The corrugated element can be represented

as an orthotropic material. Both the effective extensional and flexural stiffness of this equivalent or-

thotropic material are considered in the analysis. To demonstrate the validity of the proposed theoret-

ical approach, the theoretical results are compared with those from 3D finite element analysis using

ANSYS commercial code. Some numerical results are presented to check the effect of the geometric

properties.
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(a) Longitudinally corrugated shell
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Fig. 1 Longitudinally corrugated cylindrical shell, its corrugation unit, and equivalent cylindrical shell
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Table 1 Effective stiffness properties for a trapezoidal

corrugation
Zij _ij
_ ) _
R TERTI) ==
Z12 = Vzn 512 = VZ)22
A, = %Ef +uA,, Dy, = QLC(IQACJr[[)D,)

where, [, = 4f cotacosa—1) +2¢
12:2cj“’+4f°’(csoa 3coter) /3
A,=Et/(1—1*), D,=Et/120—17)

Table 2 Frequency comparison of corrugated cylin-
drical shell

Mode Frequency (Hz) "
r.e.
No. Theory, fi 3D ANSYS, £
1 435.87 (1,4) 428.05 (1,3) 1.83
2 440.60 (1,3) 431.53 (1,4) 2.10
3 447.15 (1,5) 43548 (1,2) 2.68
4 448.99 (1,2) 443.37 (1,1) 1.27
5 45477 (1,1) 446.44 (1,0) 1.87
6 456.68 (1,0) 458.02 (1,5) -0.29
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Fig. 2 Mode shapes obtained from FEM and theoret-
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