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The evaluation of Stretchability of Polypropylene and Polystyrene films by a Newly Developed
Testing Machine for Biaxially Oriented Films
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The evaluation method of the stretchability for a biaxially oriented film during the stretching process was newly
developed using in-situ measurement test machine. Stress, retardation, three dimensional refractive indexes, light
scattering image and birefringence distribution of films can be obtained in a short time. This stretching test machine was
applied to both crystalline polymer such as polypropylene and non-crystalline polymer such as polystyrene.

As results of the measurements, the stress of crystalline polymer increased with increasing the preheating time. One
the other hand, the stress of non-crystalline polymer did not increase with increasing the preheating time. It means that
crystalline polymer is required to set up the optimum stretching condition such as preheating time for good biaxial
oriented film. Furthermore, the birefringence distribution and the thickness uniformity of stretched film were measured.
It was found that the stretchability could be evaluated with a small amount of sample using the biaxial stretching test
machine.
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Fig. 1 System Construction
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Table 1: Characteristics of resins

Sample MFR MwX10°  Mw/Mn Tm
g/10min g/mol [-] C
A 3 3.6 5.0 160
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Fig.2 Dependence of preheating time on stress of TD and
retardation of vertical incidence of PP sample
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Fig.3 Dependence of preheating time on stress of TD and
retardation of vertical incidence of PS sample
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Build up of stress : Fmax/Fyeild,
Thickness uniformity = (max—min)/(2 X ave) X 100

Table 2 Experimental results at several preheating times

Prehsating time [sec] 30 120 150
Build up of TD stress 1.47 1.46 111
Thickness uniformity 13.6 9.8 14.3
5D of retardation distribution 2.67 2.18 3.64
Melting temperature [ T] 169.3 170.0 170.4
Degree of crystallinity [%] 51.21 51.97 51.92
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Fig.4 Relationship between refractive index and total
stretching ratio at two of preheating times condition
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