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Evaluation of structure development and stretchability
using visualization method during polypropylene stretching process
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The structure development and stretchability of various kinds of polypropylenes during the stretching process
were evaluated by using in-situ observation such as the light scattering, the birefringence and the small angle
X-ray scattering. As samples of polypropylenes, molecular weight distribution and tacticity were changed.
Furthermore very low tacticity polypropylene was added to the standard stretching polypropylene grade. It was
found that there are three stretching regions existed during the uni-axial stretching process. In the first region,
the stress increased with increasing stretching strain, but the spherulite was not broken up and the birefringence
did not increase very much. In the second region, the spherulite was broken up and the birefringence increased
with increasing strain ratio. In the third region, stretching stress increased gradually and the birefringence
reached to the maximum value. From the experimental results, the structure development of various
polypropylenes during the stretching process could be evaluated, and then the polymer with the good
stretchability and film uniformity could be designed with the small amount of sample in a short time.
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Fig. 1 Schematic diagram of experiment apparatus
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Fig. 2 Comparison of the stress strain curve.
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Fig. 3 Structure development of sample A.
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