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Development of Biaxial Stretching test machine and evaluation of stretchability of polypropylene films
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The evaluation method for a biaxially oriented film using in-situ measurement during the stretching process was
developed. It can obtain basic data such as stress-strain curve, birefringence, light scattering, three-dimensional
refractive indexes and birefringence distribution. This machine was applied to various polypropylene blend samples.

As a result of the measurement, the stretching stress of stress-strain increased with increasing the pre-heating time. It
means that most optimum pre-heating time existed for good biaxial oriented film. Furthermore, various low tacticity
polypropylene were blended to the stretching polypropylene grade. It was found that the blend which has a low MD
stress-strain and a high TD stress-strain buildup value has the potential of the small standard deviation of the retardation
which means good film thickness uniformity. From the experimental results, various polypropylene blends were
evaluated during the stretching process under the optimum preheating time, and it is found that the stretchability could

be evaluated with small amount of sample in a short time.
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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

B 50 1.3 2.0 80

C 50 1.3 2.0 45
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Fig. 2 Dependence of preheating time with force
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Fig. 3 Relationship between preheating time with
Standard Deviation of retardation and TD force buildup
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Fig. 4 Comparison of Force and stretching ratio
Table 2 Buildup of MD and TD stretching force

MD buildup TD buildup
1:30 2:00 2:30 3:00|1:30 2:00 2:30 3:00
A 2.31 2.17 2.20 2.21|1.42 1.49 1.43 1.41
AB 1.83 1.86 1.82 1.87|1.54 1.60 1.53 1.55
AC 1.73 2.00 1.84 1.83|1.55 1.57 1.43 1.43
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