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Simulation of the injection stretch-blow moulding process for the manufacture of
polyethylene terepthalate (PET) bottles have been developed using ABAQUS, a finite
element analysis package. This is to predict deformation behavior and thickness
distribution of a preform during the injection stretch-blow moulding process. The
mechanical behavior of PET during the process was assumed to be hyperelastic which
can be described in terms of strain energy function. In this study, different forms of
strain energy functions were used in the simulation of the stretch-blow moulding
process at various process temperatures. This is to demonstrate the usefulness of the
finite element simulation as a tool for prediction the preform’s deformation behavior at
various manufacturing process conditions and for prediction the wall thickness
distribution of the blown botties.

Using the hyperelastic material models, results show good prediction of the
behavior of PET at a specific strain rate and temperature; however, they do not include
PET's strain rate and temperature dependent of non-newtonian flow behavior.

This study also presents the implementation of the Glass-Rubber constitutive
model proposed by Buckley et al. for predicting the behavior of PET into the finite
element package ABAQUS. The FE simulation results were compared with uniaxial

tensile experimental data of PET and good agreement with the data was found.





