2ASTEZES 199U EAS=S=FE pp.349-354.

Aangs BEdEdel A% U H25Y

Free Vibration and Buckling Analysis of the Composite Laminated

Cylindrical Shells with the Orthogonal Stiffeners

o] g A’ (Young-Shin Lee), ¥ %4 € (Young-Wann Kim)

Abstract : The analytical solutions for the free vibration and buckling of cross-ply laminated composite
cylindrical shell with axial stiffeners(stringers) and circumferential stiffeners(rings), that is, orthogonally
stiffened shells, are presented using the energy method. The stiffeners are assumed to be an integral part of

the shell and have been directly included in analysis(it’s called discrete stiffener theory).

The effect of the

parameters such as the stacking sequences, the shell thickness, the shell length-to-radius ratio are studied. By
comparison with the previously published analytical results for the stiffened cylindrical shells, it is shown that
natural frequencies can be determined with adequate accuracy.
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Table 2 Natural frequencies of an orthogonally

isotropic shell stiffened isotropic shell
Properties m=1 N uencies
E(GPa) 207 L(m) 0.813 n Present Ref.[4] Discp.(%) Ref.[6] Discp.(%)
Vi 0.3 R(m) 0.203 1 942 938 0.43 932 1.07
plkg/m’) 7430 h(m) 0.00204 2 439 443 0.90 449 2.23
No. of 20/13 | b/b(m)  0.006/0.004 3 337 348 4.02 334 0.90
stringer/ring dy/d(m)  0.008/0.006 4 482 492 2.03 478 0.84
5 740 745 0.67 746 0.80
Discp. : discrepancy
6000 T T T T T T T T
{0/90/0]
5800 - L=34.84in. R=10in. _ 1

Ring : Section A-A

Stringer : Section B-B

(b) Cross section of stiffeners

Fig.1 Coordinate system and stiffener cross-section
for the composite cylindrical shell
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G,=0.375 mal (2.56GFe)

v 12-0.25

Critical Buckling Load (ibfin)
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Ni

Fig.2 Comparison of buckling load for a stiffened
composite cylindrical shell[0/90/0] with Ref.[7]
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Fig.3 The effect of layer number on the natural Fig4 The effect of layer number on the buckling load
frequency for the symmetric composite for the symmetric composite cylindrical shells
cylindrical shells

300 T T T T T T T T 250000 T T T T T T
s o aitonsd
250 |- —B— Ns=10 n
~—5— Ns=20 200000 [ -
—_ ~—A—  Ng=30
i 01 —— ] g
5 150 - 1 ‘_55 150000 i~ 7
: i
£ 100 =
100000 [ -1
wh 4
% : ; ; : tl'a ; ; ; Jv #0000, ; : [} ] 7 [ [
Circumferentiai Wave Number (n) Clreumferential Wave Number (n)

Fig.5 The effect of stiffener number on the natural Fig.6 The effect of stiffener number on the buckling
frequency for the symmetric composite load for the symmetric composite
cylindrical shells cylindrical shells
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