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Stress Field of Orthotropic Cylinder Subjected to
Axial Compression

ZHONG Wei-zhou'>, SONG Shun-cheng', CHEN Gang’,
HUANG Xi-cheng’, HUANG Peng’
(1. School of Mechanics and Engineering, Southwest Jiaotong University,
Chengdu 610031, P. R. China;
2. Institute of Systems Engineering, China Academy of Engineering Physics
Mianyang, Sichuan 621900, P. R. China)

Abstract: Based on the material volume constancy hypothesis, circumference and radial stres-
ses of cylinder specimen were analyzed when the cylinder is loaded along the axial direction.
Circumference and radial stress distribution is radius parameter power function when specimen
material constitutive relation is orthotropic. The stress distribution is radius parameter quadrat-
ic function for transverse isotropy material. Along the cylinder axial line, circumference and ra-
dial stresses were maximum and equal to each other. In the circumference boundary surface,
radial stress is zero and circumference stress value is the minimum. The max tensile circumfer-
ence strain failure theory is applied to calculate critical axial loading. Circumference boundary
layer failure criterion of orthotropic material cylinder is described by Hill-Tsai strength theory.
The obtained strength theory is not only related to axial stress and specimen material mechani-

cal properties, but also to specimen axial deformation strain rate and change rate of strain rate.

Key words: orthotropic; axial compression; axial symmetry; stress distribution; strain rate



