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Abstract

The drive by automobile companies to lower their costs
is, and will remain, a fact of life. Tier 1 suppliers are at the
forefront of this directive. They are under pressure to sup-
ply their automotive component systems at the lowest pos-
sible cost. When you couple this demand with ever in-
creasing raw material costs and the OEMs’ requirement
that they take on the overhead cost contributing function of
designing the systems that they are manufacturing, the Tier
Is seem to be caught between a rock and a hard place.

Productivity improvement is of course one answer. How-
ever. it is easier said than done. Often productivity im-
provement involves purchasing capital equipment or mak-
ing some other type of investment. Therefore. it may be
some time before the cost benefits are realized.

An option available to immediately lower costs and to re-
alize environmental benefits as well is to utilize low cost
scrap plastics as the materials of construction.

The problem with using these low cost raw materials is
their fluctuating processing characteristics and the variabil-
ity of the mechanical properties. However, by characteriz-
ing and conditioning the scrap plastic and processing this
material on modified molding equipment. quality parts can
be manutactured with raw material savings often exceeding
50 percent.

This paper will discuss the scrap plastic preparation pro-
cedure. the machinery modifications and highlight the
tvpes of molded components that lend themselves to this
manufacturing technique.

Introduction
QOver the past 10 years, the focus of plastic reeveling has
changed. Back then. the focus was on educating and en-

couraging the public and industry to recyele. As the neces-
sity and incentives to reduce the volume of waste materials
entering our landfills sunk in to the populace. market
forces became such that millions of pounds of plastic waste
heading ftor the landfill now had value. The question then
turned to one of how to collect this material and convert it
into a marketable raw material.

We are now in a phase where multi-millions of pounds of
plastics are being recovered from waste streams by a whole
host of plastic recveling companies. However. this is still a
small fraction of what is available.

Recovering the bulk of the waste plastic will depend a
great deal on the refinement of new technology to reduce
the cost of converting this spent material back into a valu-
able article.

The realities are such that for uniform waste streams like
the PET soda bottle. PP battery cases and HDPE dairy jugs.
there are commercially viable recycling companies that em-
ploy novel technological systems to separate. clean and
market these different recovered polymers.

However. problems and obstacles remain. Most post-con-
sumer waste plastics, including junked automobiles, con-
tain different polymers that vary widely in their physical
make-up. Even though it is possible to separate polymers
by family type. there remains the issue of differences in
molecular weight, fillers, additives. reinforcements. coat-
ings, etc. These variables must be overcome or they will
have a deleterious effect on the reclaimed material’s me-
chanical properties and therefore its value.

A new breed of companies | call recycler/compounders
has evolved which, through raw material characterization
techniques and by utilizing blending and extrusion method-
ology. are producing commercial compounds that are eco-
nomical and have predictable properties.

The drawback is that this manufacturing operation is rel-
atively expensive. The economies dictate that the recyeled
materials are the more expensive engineering resins such as
polycarbonate. nylon etc. When looking at the overall plas-
tic recycling picture, the volumes and markets for these ma-
terials are limited.

When vou focus in on the bulk of the thermoplastic ma-
terials used in automobiles and elsewhere. they arc com-
modity materials such as polypropylene, polyvethyvlenc. and
styrenics. The traditional recveling economics are such that
for the most part. applications for recycled thermoplastics
in automobiles are significantly constrained.

Technology

The good news is that technology now exists to combine
scrap plastic processing expertise directly with injection
molding. In doing so. the economics are significantly al-
tered. By eliminating a manufacturing step—extrusion and
pelletizing—significant manufacturing cfficiencies are real-
ized.

The process can be illustrated by the diagram on the fol-
lowing page:
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By eliminating the extrusion manufacturing step. the re-
cycling cycle is streamlined. Significant raw material pro-
cessing costs are carved out of the process.

Naturally these materials have their limitations. The
problems are primarily cosmetic. However, for components
such as substrates for padded armrests and consoles. paint-
ed trim parts such as I.P. top covers, brackets. retainers and
the rest, this process technology dramatically lowers raw
material costs.

In today’s market, raw material cost savings of 50 per-
cent or more can be realized. For molded components
where raw material costs comprise half of the finished
price, the economics are self-evident.

To maximize the benefit of the raw material. modifica-
tion of the processing equipment is required. The ability to
handle powders, melt filter on-line, “control” color. thor-
oughly homogenize the melt, and so forth expands the ap-
plication range.

Supply

As for the question of supply and availability, it must be
remembered that sooner or later every pound and every ar-
ticle made from plastic becomes available for recycling.
How deep you can go in the stream is dependent on eco-
nomics.

By efficiently adding value to the recycled material, the
economics are improved to a point where it is possible to
exploit previously uneconomical streams of waste plastic.

This new demand will only add to the already multi-mil-
lions of pounds currently recycled.

Lower costs and environmental benefits seem to me to be
a win/win situation,
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