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Buckling and Postbuckling of Laminated Thin Cylindrical
Shells under Hygrothermal Environments

SHEN Hui shen
(School of Civil Engineering and Mechanics, Shanghai Jiaotong
University, Shanghai 200030, PR China)

Abstract: The influence of hygrothermal effects on the buckling and postbuckling of composite lami-
nated cylindrica shells subjededto axial compression is investigated using a micro_to macrq mechani-
cal anaytical model. The material properties of the composite are affected by the variation of temper-
ature and moisture, and are based on a miaomechanical model of a laminate. The governing equa-
tions are based on the classical laminated shell theory, and induding hygrothermal effects. The non-
linear prebuckling deformations and initial geometric imperfections of the shell were both taken into
account. A boundary layer theory of shell buckling was extended to the case of laminated c¢ylindrica
shells under hygrothermal environments, and a singular perturbation technique was employed to deter-
mine buckling loads and postbuckling equilibrium paths. The numerical illustrations concern the post-
buckling behavior of perfect and imperfect, aoss ply laminated cylindrical shells under different sets
of environmental conditions. The influences played by temperature rise, the degree of moisture con
centration, fiber volume fradion, shell geometric parameter, total number of plies, stadking se-

quences and initia geometric imperfections are studied.

Key words: structural stability; postbuckling; hygrothermal environments, composite laminated
cylindrical shell; a boundary layer theory of shell buckling; singular perturbation tech-
nique



