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Modeling, Simulation and Evaluation of Mullins Effect on Rubber Product
under Cyclic Loading

Abstract

In the rubber products that are frequently under pressure and stretch, deformation and damage
caused by this dynamic loading result in them to failure. In this study, modeling and simulation
of a wide application sleeve rubber product used in axial flow regulators were carried out by
Abaqus software. The stress-strain test was conducted according to the standard specimen and
the results were compared with three common models used for prediction of rubbers behavior
and the "Yeoh" model was selected as its better verification with experimental data. Distribution
of pressure on the rubber wall, resulting from the internal gas fluid flow was modeled by Fluent
software and the obtained results were imported into Abaqus software in 25 defined layers. The
damage level and deformation extent of the sleeve during cyclic loading were evaluated using
the Mullins effect. The simulation results show that by increasing the gas velocity, the extent of
damage increases. The maximum extent of damage has occurred at the velocity of 140 m/s and a
pressure of 14 MPa. In addition, the main location of damage is in the bottleneck region of the
sleeve.

Keywords: Modeling and simulation, Rubber, Hyperelastic, Mullins effect, Damage, Abaqus.



