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im A H Self-assembly Molding of Polymer Stratified Functional Structure

Recently a performance, a function, etc. requested for polymer materials became highes
level year by year. It induces a progress of the processing technology high functionality, high
productivity, precise-izing, and thin meat, miniaturization, composite-izing, low cost-ization,
etc. Under above situation in this paper had wanted to acquire the fundamental knowledge for
the purpose of utilizing the stratified phase separation phenomenon of the polymer blend
newly discovered recently as a means of new functional discovery or a cost cut.

In the first half portion of this paper, was investigated whether the so-called gradient and
step type stratified structure object can be acquired or not about the polymer blend containing
the conductive polymer. As a result it was shown that various type of gradient and a step
stratified structure can easily manufactured in the blend of polystyrene and poly aniline which
is conductive polymer. Furthermore, advanced function-ization about the acquired gradient
structure material was searched. Consequently, the high rate of electric conduction was able to
be given on the surface side only with the biend of a little poly aniline ingredient, new seeds of
electronics has been offered. Furthermore, by using AFM the distribution situation of the poly
aniline ingredient in the inside of an insulating polymer matrix was observed. Consequently,
the nano-conductive wire formation was presumed 3-dimensionally in the insulating matrix.

Moreover, in the second half, the formation of stratified structure was tried about the
melting fabrication of a composite which added the recycling printing toner (CB) to the
polymer blend. Consequently, it turns out that both the densities of a CB and polymer
ingredient were stratified. By the result a possibility that the non-static electricity engineering
plastics of low cost could be easily manufactured was shown. On the other hand, it had been
afraid to be hard to use the A/B type stratified gradient structure materials since being distoried
from the difference in the thermal expansion rate. Then, the possibility of self-assembly
molding of the three-layer structure of A/B/A was also examined. By using the single-screw
extruder of a used type and the streamlined die linked directly an extruder, it was tried and
succeeded about high-density polyethylene (HDPE) and the polyethylene oxide (PEO) blend.
From the result, it was shown that a three-layer functionally gradient material can be easily




made by using the conventional molding machine.
The discovery principle of a stratified-ized phenomenon was considered. As a result the
scientific knowledge which is helpful when applying this unique structure was offered.
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