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Transparency and evaluation of Stretchability for polypropylene films
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High transparency PP sheet was obtained by quenching and annealing. However, it was not clear why
these methods improved the transparency of PP sheet. Furthermore, the relationship between PP sheet with
quenching or annealing and stretchability was not understood.

For this reason, the object of the study is to clarify two unknown matters. One is to understand the
mechanism of obtaining high transparency PP sheet. It was clarified by the observation of crystallinity,
superstructure analysis, and the structure of sheet cross sectional views. The other is to know the stretchability
of PP sheets produced under various process conditions, which were obtained by the uniaxial tensile testing

under the stretching temperature.

As a result of the investigation, when the quenched PP sheets were annealed, density fluctuation reduced.

So the transparency improved. The quenched PP sheet had small spherulites and low crystallinity. So

stretchability of PP sheet was improved.
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Table 1 PP sample list
Slow
Slow . Quench
mmmm (%) |[ Cooling +§I§)1(1)61$§1g Ql(lgn)Ch +Annealing
CONN Qa)
L 92.5 L-SC L-SCA | L-Q L-QA
H 97.9 H-SC HSCA | HQ H-QA
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Table 2 Molecular characteristics of PP samples

PP samples H-SC H-SCA H-Q H-QA
AH(J/g) 96.6 111.1 82.6 108.8
Crystallinity(%) 58.9 67.7 50.4 66.3
Total haze(%) 38.2 47.1 19.6 8.5
Spherulite size 6.2 75
(um)
Long-period 142 192 11 19.2
length(nm)
Correlation length 5 2.65 174 051
(um)
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Figure 1 Phase-contrast microscope image H-QA

(High tacticity sample)
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Figure 2 Comparison of the stress strain curve and
light scattering image (High tacticity sample)
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