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Abstract

In this paper, the finite radial deformation of a solid cylinder made of a class of compressible hyper-
elastic materials is studied. Through theoretical solutions and numerical simulations, we obtain
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some interesting conclusions. However, there is a critical stretching value. When the radial stret-
ching is less than the critical value, the cylinder remains a solid cylinder. When the radial stretching
is greater than the critical value, a cylindrical cavity will form on the axis of the cylinder. Further-
more, the stress concentration and abrupt change phenomenon shows that the cavity phenomenon
in the compressible hyperelastic cylinder is in line with the actual physical background.
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Figure 1. Effect of axial stretch on cavity formation and growth of cylinder

1. NER EMERRT 2 7 A B ANE K B2

0.14
0.12
A=1.15
0.1
0.08 A=1.14
<
:) -
0.06 A=1.135
0.04
A=1.125
A=1.13
0.02
A
A_=1.1292
cr
0
0 0.1 0.2 03 04 05 06 07 08 09 1
R/A

Figure 2. Curves of radial displacement for various values of A
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Figure 3. Jumping of stress at the surface of the cavity
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Figure 4. Discontinuity of stresses in the interior of the cylinder
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