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Stability Analysis of Radial Inflation of Incompressible
Composite Rubber Tubes
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Abstract: The inflation mechanism was examined for a composite cylindrical tube composed of
two incompressible rubber materials, where the inner surface of the tube was subjected to a
suddenly applied radial pressure. The mathematical model of the problem was formulated and
the corresponding governing equation was reduced to a second order ordinary differential equa-
tion by using the incompressible condition of the material, the boundary conditions and the
continuity conditions of radial displacement and radial stress of the cylindrical tube, moreover,
the first integral of the equation was obtained. The qualitative analyses of static inflation and
dynamic inflation of the tube were presented, particularly, the effects of material parameters,
structure parameters and radial pressure on radial inflation and nonlinearly periodic oscillation

of the tube were discussed by combining numerical examples.

Key words: composite rubber tube; radial inflation; stability; nonlinearly periodic oscillation



