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Dynamics and structure analyses for various stretching PA6 films
and their physical properties
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There are three different stretching methods which can produce polyamide 6 films, namely the simultaneous
biaxial stretching, the sequential biaxial stretching, and the double bubble tubular stretching. There is no report
which described the difference among three stretching methods and film properties, so it was not clarified why
the film has big difference in its properties. For this reason, we studied the higher order structure and stretching
behaviors of PA6 using three stretching methods. As a result, the sequential biaxial stretching shows high
stretching effect and molecular orientation in the transverse direction. In the simultaneous biaxial stretching, the
molecule orientation was equal both in the machine direction and in the transverse direction of the stretched
plane. The double bubble tubular process produced good balance film in terms of the phase difference in plane
of film.
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Fig.1 Pictures of polarizing plate of simultaneous biaxial
stretching and sequential biaxial stretching
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Fig.2 Stress-area stretching ratio curves and
retardation-area stretching ratio curve of simultaneous

biaxial stretching
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Fig.3 Refractive index and Area stretching ratio curve of
simultaneous biaxial stretching
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Fig4 Stress-area stretching ratio curves and
retardation-area stretching ratio curve of sequential biaxial
stretching
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Fig.5 Refractive index and Area stretching ratio curve of
sequential biaxial stretching
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Fig.6 Distribution of phase contrast
at different stretching methods
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