55 22 5 4 1 o L5 HE E R Vol. 22 No. 4

2024 4F 4 H JOURNAL OF DYNAMICS AND CONTROL Apr. 2024

LB Y5 :1672-6553-2024-22(4)-038-007 DOI1:10.6052/1672-6553-2023-094

eeth E=HE MM BT L ERNTR

HiE HEET
(1. BIBEMLZS e A BRITAT A Al . 2 07105D)
(2. dba Tl K2 4k il 7 253, b 100124)

FE RS T —F I NG A SR 9K R BR AT 2 R T B RS I = AR A A R R R T A AR 2R
P 2 7 . BT — By BY U A8 B FI8 A von-Karman JUAT AR £ M OC & , 25 18 B I8 AN L <0 8h A A0 30Rh 1 2
W/, A Hamilton Ji 38 7 7 P9 i [ S 81 5¢ 19 2 2 A 304032 3 5 A2 . R Galerkin 208 JE 26 1 i
532 2 77 B B B — 4AE B A 09 B AR R Mk R o O R L R R O IR A R SR A A R M A T R
20, £yt 7 AR A 0 7 1 £ AR 98 SC P A S R I AN A1 D 25 S B A8 Ak T R = M A A b R R R e
A L 4R B 0] S92 4 5 T, A3 AT T 3 B R A RN 1 A A X ) R A B A R G b Rk (B A e AR I 1 5
XEIR B, ZAMHEEME, SN, AEZMEdRZ)

hESES:0322 AR ERG A

Nonlinear Vibration Study of Functionally Graded Three-Phase
Composite Cylindrical Shell

Gao Tong' Zheng Huiying®'
(1. Huiyang Aviation Propeller Co. , Baoding 071051, China)

(2. Faculty of Materials and Manufacturing, Beijing University of Technology. Beijing 100124, China)

Abstract We study the nonlinear vibration response of functionally graded three-phase composite cylin-
drical shell, which is made of epoxy resin, Graphene NanoPlatelets and carbon fibers. Based on the first-
order shear deformation theory and the von-Karman geometric nonlinear relation, the nonlinear partial
differential equations of motion of the clamped cylindrical shell at both ends are established by Hamilton
principle, taking into account the interaction of hygrothermal environment, aerodynamic force and exter-
nal excitation. The nonlinear partial differential equations of motion are discreteted into a set of coupled
second-order nonlinear ordinary differential equations by Galerkin method. The nonlinear ordinary differ-
ential equations are solved by pseudo-arc length extension method, and the corresponding frequency-re-
sponse curves are given. We only consider the influence of moisture and external excitation on the non-
linear vibration response of the new three-phase composite cylindrical shell, and the resonance response
of functionally graded three-phase composite cylindrical shell under the influence of moisture and exter-

nal excitation is analyzed.
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