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Abstract

Because of their high specific strength and stiffness, fiber reinforced plastics have been used as structural
members in various fields and hence analysis of thin laminated structures is important. In this paper the problem is
that of the dynamic stability of cross-ply laminated cylindrical shells subjected to impact combined loads. First of
all, the motion of cylindrical shells under simultaneous impact axial compressive load, external pressure and
torsion is defined as axially symmetric motion, and their effect on the behavior of the shell is investigated. The
symmetric state of motion of the shell is said to be stable if the perturbations remained bounded. The solutions for
the prebuckling motion and the perturbed motion are obtained using Galerkin’s method. Calculations are carried
out for cross-ply laminated cylindrical shells, and the instability regions are determined by utilizing Mathieu’s
equation. Mathieu’s equation includes static buckling values, so we aim at analyzing the static buckling, whose
values are derived from Fliigge shell theory. The inevitability of dynamically unstable behavior is proved
analytically and the effects of various factors, such as combined load ratio, number of layers and dynamic unstable

mode are clarified.
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Fig.1 Configuration and coordinates of cross-ply laminated

cylindrical shell.
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Fig.3 The relation between ¢ and 1 for cross-ply laminated
cylindrical shells at Z =900, R/h = 100, k. = 0.50,
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MTHE D Rk = kee =050 L T, KB HE M
6 =0,90[deg.] & L7=&% Figld ICENLR Lz, &
WCHIEHNE 3 &, s BL L, AfBREDLFEk, =025,
kee=075& LT, INEHEEMAO=0[deg.] DB G %
Fig.4 | NJEFEE /6 = 90[deg. ] DA % Fig5 I T T
R LT, RICFEBEN % Fig.d 3 L N Fig.5 & [AEEIC, 3
JE, 5 e L, AMBREDNKEK, =075, ke =025& L
T, HRNERE MO0 = 0[deg. | DA % Fig.6 I &N Eik)E
6 = 90[deg. | D% E % Fig.7 lICENZhR LT,

3.1 ERERORE

Fig.3 X0, A EN OB WIRE 7 a2 )8 72 E
REFHITESL 20, FEEN = o TIIRNERE A
0=0, 90 [deg. |DH T — FOZER TR 2V, FEIE
RS ARLZEBGICG 2 28BN D,

T2, RNEREAO =0[deg. |0H AL, BEEND
I AV, R ESEI N 38 K OV & J7 1A n i 2 AR vk
DOWFWHT— RIEBLTWAER, 6 =90[deg. |DHAIL,

0.1

(7

0.08

|Unstable

0.06

0.04

0.02

0.1

_Unstable Stable

0.08

0.06

0.04

0.02

(b) N=5
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