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Dynamic Buckling of Cylindrical Shells
Under Coupled Impact Loads

MA Jian-qing', XU Xin-sheng’
(1. Mechanical Engineering College, Xi’ an Shiyou University,
Xi’ an 710065, P.R.China;
2.State Key Laboratory of Structural Analysis for Industrial Equipment;
Department of Engineering Mechanics, Dalian University of Technology,
Dalian, Liaoning 116024, P.R.China)

Abstract: In consideration of the stress wave propagation under axial-torsional coupled impact
loads, the dynamic buckling of elastic long cylindrical shells was investigated. The Hamiltonian
system for the problem was established firstly. Then, accordingly, the critical buckling loads
and buckling modes were converted to a problem of eigenvalues and eigensolutions in the sym-
plectic space. By means of the Hamiltonian system a perfect buckling space was given, and the
relations of how the critical loads and buckling modes corresponded to the symplectic eigenval-
ues and eigensolutions in the symplectic space were revealed. Due to the different propagation
velocities of the axial stress wave and torsional stress wave, progress and reflection of the lon-
gitudinal wave and transverse wave were not synchronous within a cylindrical shell. So the cy-
lindrical shell was divided into three regions with respective different stress, displacement and
boundary conditions. The numerical results of critical load curves and buckling modes under
clamped and simple boundary conditions were given. Especially, the different first-order buck-

ling modes were discussed detailedly.

Key words: Hamiltonian system; cylindrical shell; dynamic buckling; coupled impact; stress

wave



