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# 3 ™ H  Study on Fabrication of Novel Polymer Blends using a High-Shear Processing

The performances that cannot be achieved using a single plastic material have been attempted by
combining different materials, i.e., polymer blends. Unfortunately, polymers of high molecular weights do
not mix in most of the combinations and result in macroscopic phase separation. Recently, a high-shear
processing method was developed as an unprecedented melt-kneading method in the shear rate range. The
shear rate during kneading reaches 4000 s, and a high-shear field can be imparted to the material at any
time. The effects of the shear rate and kneading time during high-shear processing on the dispersion diameter
in case of blends of different materials are not known.

In this study, the effects of the kneading process, including the shear rate and the kneading time during
melt-kneading, the interaction between different materials on the morphology, and the mechanical
properties, phase separation structure, were investigated during the preparation of crystalline polymer blend
systems and amorphous polymer blend systems using high-shear processing. This study comprises the
following chapters.

Chapter 1 describes the technical problems that have been recently associated with plastic materials and the
social problems associated with the expansion of the plastic industry; further, it explains the importance of
developing new plastic materials and effectively using plastic waste materials. The polymer blend method,
which is a new method for manufacturing plastic materials, is also described.

Chapter 2 describes the effect of high-shear processing on the dispersion diameter by changing the
rotational speed, kneading time, and screw tip gap of the high-shear screw using polyamide 6 and
polypropylene.

Chapter 3 describes the fracture mechanism of a core-shell-type ternary blend in which modified styrenic
thermoplastic elastomer, whose viscoelasticity is controlled by oil spreading, is arranged as an interface
between PA6 and polystyrene.

Chapter 4 examines the blending of polyethylene terephthalate and polycarbonate, which is an amorphous
polymer, using a high-shear processing method to provide chemical resistance while maintaining
transparency.

Chapter 5 summarizes the achievements of this study.
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