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Influences of structure and material parameter on everted deformation

for a cylindrical tube composed of compressible hyperelastic materials

ZHAO Wei '?,

YUAN Xue-gang “'?,

ZHANG Hong-wu'

(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology , Dalian 116024, China;

2.School of Science, Dalian Nationalities University, Dalian 116600, China )

Abstract: The everted tubes, which can be regarded as an ideal anti-collision energy absorbing

component, are widely applied to engineering design, aerospace and many other fields of real life. The

problem of finite deformation is examined for a thin-walled everted cylindrical tube composed of a class

of compressible hyperelastic materials, and then it is described as a class of boundary value problems

(BVPs) of a certain second-order nonlinear ordinary differential equation (ODE). Since the exact

solution can not be obtained, and the classical numerical methods are not suitable, a modified shooting

method is proposed to solve this class of BVPs effectively, and the quantitative behaviors of the

solutions are analyzed. The numerical results reveal the thickness and the axial stretch rate of the

everted cylindrical tube increase with the increasing initial thickness, and the cylindrical tube is in the

state of compression; the axial stretch rate decreases with the increasing Possion s ratio. Moreover,

the obtained conclusions are also compared with those for the incompressible cases.

Key words: compressible hyperelastic material; cylindrical tube; eversion; modified shooting method



