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One of the most difficult tasks encountered in developing viscoelastic constitutive
equations is how to accurately determine material constants for the constitutive equations where
stress and strain are related in a sophisticated manner. Often that the constitutive models are very
complicated and non-linear behaviour is exhibited. In general, in order to determine the material
constants for a constitutive model requires significant knowledge of material science,
mathematics and extensive human-computer interaction.

The work presents an alternative approach for selecting a parameter set of a constitutive
model for glassy polymers using a multi-objective diversity control oriented genetic algorithm
(MODCGA). Different conflicting objectives are defined by combination of errors calculated
from the differences between the experimental data from creep-recovery and constant strain rate
compressive tests, and the simulation results.

It was found that the MODCGA can provide an effective automated means for parameter
1dentification of a constitutive model for glassy polymers where experimental data from different
test methods and some additional criteria were used for multiple-objective settings. The
MODCGA can also provide multiple alternative optimised parameter sets without initial gucss
being provided. In addition, the MODCGA can give more refined solutions than the manual
fitting method. However, human expert is still nceded for appropriate choice of error functions,

scarch range setting and selection of the most plausible optimised set of parameters.





