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Solution of crack morphology and free vibration characteristics

of orthotropic cylindrical shell

XIE Zongwei, TAN Dapeng, WANG Tong, LI Lin, YIN Zichao, WU Jiafeng
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014 )
Abstract

The solution of free vibration response and crack morphology of orthotropic cylindrical shell with crack is a
complex structural dynamics problem. Aiming at this problem, based on line-spring model and wave propagation
approach , a crack morphology solution method of orthotropic cylindrical shell with oblique crack is proposed. Based
on Kirchhoff-Love shell theory, the mechanical model of orthotropic cylindrical shell with oblique crack is estab-
lished , and the free vibration response characteristics of orthotropic cylindrical shell under classical boundary condi-
tions are obtained. The local flexibility of the crack region is calculated by using the line-spring model, and the ad-
ditional stress relations of different crack morphology are constructed. Combined with the wave propagation ap-
proach, the free vibration response characteristics of orthotropic cylindrical shells with oblique cracks are obtained ,
and then a crack morphology solution method based on natural frequency is obtained. The results show that the ex-
istence of crack will lead to the decrease of local flexibility and natural frequency of cylindrical shell, and the larger
the size and depth of crack, the greater the decrease of natural frequency; with the increase of crack angle, the de-
crease degree of natural frequency first increases and then decreases; through the natural frequency variation law of
different crack structures, different crack forms can be detected and identified, and the geometric spatial distribu-
tion of cracks can be obtained. The results can provide a useful reference for the study of crack morphology and vi-
bration response of orthotropic thin shells, and also provide theoretical support for crack damage identification of cy-
lindrical shells.

Key words: orthotropic cylindrical shell, crack morphology, free vibration, line spring model, wave propaga-

tion approach
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