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This book, as a four-volume set, offers a simplified, practical, and innovative approach to

understanding the design and manufacture of products in the world of plastics. Its unique review
will expand and enhance your knowledge of plastic technology by defining and focusing on past,
current, and future technical trends. Plastics behavior is presented to enhance one’s capability when
fabricating products to meet performance requirements, reduce costs, and generally be profitable.
Important aspects are also presented for example to gain understanding of the advantages of
different materials and product shapes. Information provided is concise and comprehensive.

Prepared with the plastics technologist in mind, this book will be useful to many others. The
practical and scientific information contained in this book is of value to both the novice including
trainees and students, and the most experienced fabricators, designers, and engineering personnel
wishing to extend their knowledge and capability in plastics manufacturing including related
parameters that influence the behavior and characteristics of plastics. The tool maker (mold,
die, etc.), fabricator, designer, plant manager, material supplier, equipment supplier, testing and
quality control personnel, cost estimator, accountant, sales and marketing personnel, new venture
type, buyer, vendor, educator/trainer, workshop leader, librarian, industry information provider,
lawyer, and consultant can all benefit from this book. The intent is to provide a review of the many
aspects of plastics that range from the elementary to practical to the advanced and more theoretical
approaches. People with different interests can focus on and interrelate across subjects in order to
expand their knowledge within the world of plastics.

Over 20000 subjects covering useful pertinent information are reviewed in different chapters
contained in the four volumes of this book, as summarized in the expanded table of contents
and index. Subjects include reviews on materials, processes, product designs, and so on. From
a pragmatic standpoint, any theoretical aspect that is presented has been prepared so that the
practical person will understand it and put it to use. The theorist, in turn will gain an insight into
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the practical limitations that exist in plastics as they exist in other materials such as steel, wood, and
so on. There is no material that is “perfect.” The four volumes of this book together contain 1800
plus figures and 1400 plus tables providing extensive details to supplement the different subjects.

In working with any material (plastics, metal, wood, etc.), it is important to know its behavior
in order to maximize product performance relative to cost/ efficiency. Examples of different plastic
materials and associated products are reviewed with their behavior patterns. Applications span toys,
medical devices, cars, boats, underwater devices, containers, springs, pipes, buildings, aircraft, and
spacecraft. The reader’s product to be designed and/ or fabricated can directly or indirectly be related
to products reviewed in this book. Important are behaviors associated with and interrelated with
the many different plastics materials (thermoplastics, thermosets, elastomers, reinforced plastics)
and the many fabricating processes (extrusion, injection molding, blow molding, forming, foaming,
reaction injection molding, and rotational molding). They are presented so that the technical or
nontechnical reader can readily understand the interrelationships of materials to processes.

This book has been prepared with the awareness that its usefulness will depend on its simplicity
and its ability to provide essential information. An endless amount of data exists worldwide for the
many plastic materials that total about 35000 different types. Unfortunately, as with other materials,
a single plastic material does not exist that will meet all performance requirements. However, more
so than with any other materials, there is a plastic that can be used to meet practically any product
requirement(s). Examples are provided of different plastic products relative to critical factors
ranging from meeting performance requirements in different environments to reducing costs and
targeting for zero defects. These reviews span small to large and simple to complex shaped products.
The data included provide examples that span what is commercially available. For instance, static
physical properties (tensile, flexural, etc.), dynamic physical properties (creep, fatigue, impact,
etc.), chemical properties, and so on, can range from near zero to extremely high values, with some
having the highest of any material. These plastics can be applied in different environments ranging
from below and on the earth’s surface, to outer space.

Pitfalls to be avoided are reviewed in this book. When qualified people recognize the potential
problems that can exist, these problems can be designed around or eliminated so that they do not
affect the product’s performance. In this way, costly pitfalls that result in poor product performance
or failure can be reduced or eliminated. Potential problems or failures are reviewed with solutions
also presented. This failure/solution review will enhance the intuitive skills of people new to
plastics as well as those who are already working in plastics. Plastic materials have been produced
worldwide over many years for use in the design and fabrication of all kinds of plastic products that
profitably and successfully meet high quality, consistency, and long-life standards. All that is needed
is to understand the behavior of plastics and properly apply these behaviors.

Patents or trademarks may cover certain of the materials, products, or processes presented.
They are discussed for information purposes only and no authorization to use these patents or
trademarks is given or implied. Likewise, the use of general descriptive names, proprietary names,
trade names, commercial designations, and so on does not in any way imply that they may be
used freely. While the information presented represents useful information that can be studied or
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analyzed and is believed to be true and accurate, neither the authors, contributors, reviewers, nor
the publisher can accept any legal responsibility for any errors, omissions, inaccuracies, or other
factors. Information is provided without warranty of any kind. No representation as to accuracy,
usability, or results should be inferred.

Preparation for this book drew on information from participating industry personnel, global

industry and trade associations, and the authors’ worldwide personal, industrial, and teaching
experiences.

DON & MARLENE ROSATO AND NICK SCHOTT, 2010
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Professor Nick Schott, a long-time member of the world-renowned University of Massachusetts
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a century. Additionally, he founded the Institute for Plastics Innovation, a research consortium
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continuing academic responsibilities at the undergraduate to postdoctoral level. Among America’s
internationally recognized plastics professors, Dr. Nick R. Schott most certainly heads everyone’s
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