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In this paper, we focused on thermal expandable microcapsule (MC) foaming as a method to reduce
weight of polypropylene (PP) products used in automobiles. PP is a resin widely used for automobile parts.
Reducing weight of PP parts meets the needs for fuel efficiency regulations for automobiles. If we consider
conventional forming process of PP to reduce effective weight, low melt tension of PP is not suitable to
contain bubbles in it. For the MC forming, stability of bubbles is guaranteed by existence of MC shells. This
feature is effective for foam molding of PP.

This paper consists of 4 chapters. The outline is described below.

In chapter 1, needs for reducing weight of automobile parts was mentioned. After explanations about foam
molding, foaming agent, target resin PP, and so on, purpose of this paper is described. The purpose of this
paper is to elucidate factors that influence expanded morphology of MC by performing extrusion and
injection foam molding.

In chapter 2, extrusion foam molding of PP by using MC was examined. Various types of PP were tried
for extrusion molding with MC. Observing cross section images of molded products, we studied expanded
diameter of MC after extrusion process. Results indicated that viscosity at typical strain rate in the extrusion

process is strongly related to the diameter of expanded MC. It is suggested that selecting PP of low viscosity




K 4 _HNE #H4E

is effective to obtain highly foamed and reduced weight products.

In chapter 3, injection foam molding of PP by using MC was examined. Core-back technique and short
shot technique for injection foam molding were studied. Results indicated that also for the case of injection
MC foam molding, viscosity of PP at a typical strain rate is a proper quantity to consider foam moldability.

Chapter 4 was devoted to summarizing the present study and envisaging future studies. Toward the
generalization of MC foaming, the parameters common to various molding methods and resins were
arranged. Results of this paper will be adapted to practical products of PP composites with talc, glass fiber,

and so on, in the near future,
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