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ABSTRACT KEYWORDS

A simplified method for the calculation of dynamic characteristics of initially stressed Cross-Ply ~ Laminated
antisymmetric cross-ply laminated shells is presented in this paper using the natural shell

frequencies under unloading state. The equation of motion of laminated shell with two free vibration

opposite edges simply supported is investigated on the basis of Rayleigh-Ritz method Mindlin’s shell
and Mindlin shell theory with effect of the curvature term. The relationships of the
non-dimensional natural frequencies with initial stresses the coeffcients of critical
buckling and the boundaries of te dynamic principal instability region can be
characterized by the non-dimensional natureal frequencies under unloading state.
Numerical examples are presented t verify the simplified equations and to illustrate

potential applications of the analysis.
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Fig. 1 Geometry and coordinate Fig. 2 A laminated composite material
system of the laminated shell consisting of a single cylindrical shell
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Table 1. Minimum order frequency parameters Table 2. Frequency convergence situation of

compared to isotropic cylindrical shell Cross-Ply Laminated Cylindrical Shells

By = By, Gy = Gy = Gy = B/2(1+ 1) E, =20E,, G, = G;; =0.65E, E,G,; =0.5E,

vy =0.3,h =02, 5" =7°/12, & —TE vy =0.3,1=1.0, h=0.2, n=2, Tt
= 2
l B A %1 ol ) A=
" LRk 24 e del 10 [ 20 [ 30 [ 40 50
1 1.0430 1.0430 11881 | 1.881 | 1.881 | 1.881 | 1.881
1.0 2 0.9664 0.9664 0%/90%/0° | 2 | 4263 | 2.253 | 4.258 | 4258 | 4.258
5 1.6660 1.6660 3| 6622 | 6592 | 6589 | 6589 |  6.589
1 0.6145 0.6145 1| 1.407 | 1407 | 1.407 | 1407 | 1.407
20 2 0.4429 0.4429 0%90° | 2 | 3453 | 3.448 | 3.448 | 3.448 | 3.448
5 1.3370 1.3370 3 | 5760 | 5730 | 5.728 | 5.727 | 5.727
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