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Abstract

This paper deals with the problem of the dynamic stability of fiber-reinforced laminated cylindrical shells
subjected to static and periodic hydrostatic pressure. First, the axially symmetric motion of the shell under loading is
determined. Subsequently, certain perturbations are superimposed on this motion, and their behavior with respect to
time is investigated. The symmetric state of the motion of the shell is called stable if the perturbations remain
bounded. The solutions for the prebuckling motion and the perturbated motion are obtained by means of Galerkin’s
method. Stability regions are examined by utilizing Mathieu’s equation. The inevitability of dynamically unstable
behavior is proved analytically and the effects of various factors, such as the configuration parameter, the vibration

amplitude and the dynamic unstable mode, are clarified.
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Fig.1 Configuration and coordinates of fiber-reinforced laminated
cylindrical shells.
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Fig.2 The relation between ¢ and ¢ for unidirectional laminated cylindrical shells subjected to periodic hydrostatic pressure at Z=900,

Po/p=3.0, @/ w=0.1, by=0.05, lamination angle 9 =0(deg.).



AR E— » A

0.5

¢ Lamina:tion angle ! '
0 =0(deg.) :

0.4 m/m'(];:%.l,b()'s'o.os

0.3 . p=12

0.2 .

0.1 L. _ Unstable

0 m=1 Stable . | Stable
0 0.1 0.2 0.3 0.4
®
(@) lamination angle 6 =0(deg.).

0.5
d) Lamin;tion angle : !

0.4 6 =90(deg.)

03 b o N T

0205 NG

o1l Unstable

m=1 Stable . Stable
0 i i 1
0 0.1 0.2 0.3 0.4

¢

(b) lamination angle 6 =90(deg.).

Fig.3 The relation between ¢ and ¢ for unidirectional laminated
cylindrical shells subjected to periodic hydrostatic pressure at
R/E=100, Z=900, py/ps=5.0, o/ w=0.1, b=0.05
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Fig.4 The relation between ¢ and ¢ for unidirectional laminated
cylindrical shells subjected to periodic hydrostatic pressure at
R/A=100, Z=900, po/ps=5.0, @,/ w=0.1,b,=0.1

ZEL, ERFERNIC Galerkin (A AT 5 Z & T, Mathieu
Al FfER A&, Mathieu DERTIEE o, ¢ ZRTIENT
7=,

ARFHSCCR LT B BIR08KE S & 521) 5 —H iR LR
MR OBREERIC BN TIE, BB KENOREEL 2D
EAEOK L SR 2 B T B AR R OEY, DF Y Flugge B8
A LT 5aEE K E RS R E & Donnell ¥EEARZ @A L 7§
B K EREBEIC & % Mathieu (R¥~5 % 5 8% LR LTk
BOERIEDCT/NS L, BRPREE L 25 MEFREE A I
FUE L B2 L CRIERW D L N ERNICRIE T E .

RSOV, WEF AN YR 2B RS R I5HE D—J5 iR AR
BRGSOV T ORI Ch 20T, HEKERRHE Y%
EEL, THAEE WE, TNV IARRRBLO
RTSATEE) HHVE, v TV S EBEELEBERND
7 AREBABERIC OV TRET S Z EREBROBETHD.



PR EE ST % 520 2 kSR LR I R O BRI e AT

0.5
(b Laminz:tion angle I '
0 =0(deg.)
0.4 w/ ’w;%,l,boéo’.z
0.3
0.2
0.1 - Unstable
m=] . Stable Stable
() i i 1
0 0.1 0.2 0.3 ® 0.4
(@) lamination angle 6 =0(deg.).
0.5
(p Lamin;tion angle I l

0.4 6 =90(deg.)

: w/w=0.1b=02
03F N\ I
02 =
0.1 - Unstable

m=1 ¢ Stable Stable
0 i | ] | |
0 0.1 0.2 03 é 0.4

(b) lamination angle 9 =90(deg.).

Fig.5 The relation between ¢ and ¢ for unidirectional laminated

cylindrical shells subjected to periodic hydrostatic pressure at
R/h=100, Z=900, pe/p=5.0, ©.” w¢=0.1, b=0.2.
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