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A Fundamental and Applied Study of New
Method of Improving The Rigidity of Plastic Product

Masao Ishinabe”, Yoshihiro Yamashita™ and Kenichi Imaeda™"

Abstract: There are an excellent grade in heat resistance and a general-purpose
grade of non-heat resistance in the Poly(ethyleneterephthalate) (PET) bottle.
We are examining with both of them. We are executing the fundamental research
to search for a new method of improving the hardness rigidity of the plastic product.
We have taken up the PET bottle for heat resistance used for drinks as a subject
of research. Because the PET bottle shrinks remarkably according to the heat
of contents when contents of about 100°C(liquid) are filled, the polymer design
that endures it is needed. Especially, we examined the direction that formed
by giving the PET bottle a large deformation from the viewpoint of ecology at a low
blow temperature so far. In addition, because heat resistance of the PET bottle is
insufficient only in the extension crystallization, the thermal crystallization is examined.
We are also examining a new trial from various angles for this purpose. We are
studying the end properties of the polymer molecule chain in the crystallization.
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Fig.1 Appearance of thermal deformation after Fig.2 Heat resistance PET bottle
boiling water is injected into the (proposition from YORKEY CO. LTD)
non-heat resistance PET bottle

(proposition from YORKEY CO. LTD)
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Fig.3 measured degree of crystallization -strain relations
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Fig.4-1 measured stress-strain relation at 90°C

Fig.4-2 specimen elongated to almost 380% at 90°C
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Fig.5 measured stress-strain relation at 100°C and 110°C

Fig.6-1 specimen elongated to almost 380% at 100°C

Fig.6-2 specimen elongated to almost 380% at 110°C
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Fig.7 BUCKLEY Model
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Fig. 9 comparison of FEM model and experiment at various temperatures
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Fig. 10 Molecular structure analyses of the interaction between benzene ring and carbonyl
group using monomer molecules. DFT optimization has been performed by a GAUSSIAN

software, but the structure is not yet optimized completely
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