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SUMMARY

The analysis of stretching behaviors for plastic films is regarded
as one of the most important subjects in the fields of film processing.
In this paper, the bowing phenomenon throughout a tenter was experimentally
observed with a pilot plant of successive biaxial stretching. By the
detai led experimental analysis, mechanism for the expression of bowing
phenomenon was clarified. In order to solve the problem of a bowing
phenomenon in a tentering process of piastic films, the stretching and
thermosetting conditions were examined with Polyethylene Terephthalate
(PET) and Nylon 6 (NY6) films. By establishing the first cooling process
between transverse stretching and thermosetting processes, it became clear
that the bowing phenomenon was greatly reduced. '

The neck formation and neck propagation as unique characteristics in
large deformation of polymers was investigated by use of finite element
method (FEM). In this paper, detailed numerical analysis of the
relationship between criteria of the occurrence of neck propagation and
unique constitutive law for polymers was carried out. And also, mechanism
for the expression of neck propagation behavior was clarified. The
deformation behavior in tensile test of a PET film was verified from FEM
and experiment.

In addition, the numerical model for Polybutylene Terephthalate (PBT)
molding has been developed, and the unique neck propagation behavior under



tensile load has been analyzed by FEM. By comparing numerical results with
experimental ones, it could be confirmed that the necking initiates and
propagates after the specimen undergoes uniform plastic deformation.
Furthermore, the apparent constitutive law, which can estimate the actual
load - displacement behavior, could be obtained by FEM.
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Fig. 2 Schematic diagram of tenter.
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Fig. 5 Uniaxial true stress — logarithmic strain diagram.
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Fig. 8 Comparison of deformation diagrams
at necked region between experiment and FEM.
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Fig. 11 Deformation diagrams by FEM with varying displacement.
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