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In this study, we perform finite element implementation of a free energy function extended by

introducing two scaling exponents into the Flory-Rehner model for swollen elastomers. This

extended model is implemented into the finite element package Abaqus using the user-defined

material subroutine UHYPER. To verify this implementation, the stress-stretch responses of

elastomers at equilibrium swelling under uniaxial tension are simulated and compared with

analytical predictions. The aid of artificial damping is needed to capture a rapid decrease in stress

caused by swelling-induced strain softening. Effects of artificial damping on automatic

incrementation analysis are discussed.
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swelling under uniaxial tension without automatic incrementation

Stress-stretch responses of elastomers at equilibrium
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Fig. 5 Stress-stretch responses of elastomers at equilibrium
swelling under uniaxial tension with automatic incrementation and
artificial damping, where solid lines are predicted from Egs. (6)
and (7), while Symbols O are obtained from Abaqus using
Ny=10 or 20 and w=-12.
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