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Analysis of Interfacial Delamination for Plastic Film
—TRelationship between Particle Size of Incompatible Polymer and

Mechanism of Void Formation—

Tto, Katsuya*'/Nonomura, Chisato*'/Suzuki, Toshitake*'/Ishihara, Hideaki*'/Yamada, Toshiro**

This study is concerned with the analysis of the relationship between the interfacial energy of a
polymer and the micro voids that are formed by stretching the composite polymer sheet having
incompatible particles in the matrix. The void formation caused by the interfacial delamination be-
tween Poly (ethylene terephthalate) (PET) and dispersed incompatible polymers of varying sizes
was simulated by the finite element method (FEM) and compared with experimental measure-

ments.
The following results were obtained ;

(1) Experimentally,voids increased in size with increasing surface tension difference between
PET and the incompatible polymers. The aspect ratio of the voids did not depend on particle

size.

(2) Theoretically, a decrease in the critical stress of delamination coincided with increasing the
surface energy. The aspect ratio of the voids did not depend on particle size.

(3)Interfacial tension obtained from this experiment was qualitatively related to the critical
stress calculated from the numerical analysis of void formation.
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Fig.1 Photograph of film containing voids by SEM
(Cross section)

Voids

Fig.2 Making process of bi-axially oriented film and
model of void formation in film

PET Incompatible Polymer
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Fig.3 Photograph of unstretched sheet by SEM
(Cross section)
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Fig.4 Relationship between picture of PET sheet
with incompatible polymers and finite element
model
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Fig. 6 Photographs of stretched film by SEM (cross section)
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Fig.7 Relationship between interfacial tension and
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Fig.9 Result of load-elongation curve by experiment

Table1 Relationship between load ratio and bulk
volume ratio

Polymer Li/L 1-V
PET/TPX 0. 82 0.72
PET/PP 0.86 0.84
PET/PS 1.27 0.95
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Table 2 Calculated energy for interfacial
delaminaiton experimentally

Polymer E()
PET/TPX 6.0%10°°
PET/PP 6.8x107°
PET/PS 9.0x10°°
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