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Preface

Manufacturing is essential for generating wealth and improving the standard of living. Histori-
cally, developed countries have devoted at least 20% of their gross domestic product (GDP)
to manufacturing. It is unlikely that any nation would achieve the “developed” status without a
significant proportion of its GDP-related activities devoted to manufacturing. Furthermore, the
manufacturing activities must culminate in production of high-quality products that people need
and want, globally. The emphasis on a global market is critical in today’s economy, characterized
by shrinking national boundaries and globalization of the marketplace. Not only should the prod-
ucts manufactured be wanted, these should be high-quality products that are reliable, economical,
and easy to use and produce, and are brought to the market in a timely manner.

Efforts to develop, design, and manufacture a consumer product knowledge base, by and large,
have been fragmented and can be categorized into two main domains. The first domain primarily
comprises product developers who emphasize issues such as identifying the market, defining
product features, and developing promotional strategies for the market. The second domain com-
prises mainly manufacturing and design engineers involved in the technical details of product
design and manufacture. In this context, the emphasis to date has been on only manufacturing
processes; to a very limited extent engineers have focused on issues of product assembly and
maintenance.

As is evident, the development, design, and manufacture of consumer products entails not only
the interests of people in both domains but also those of the consumer and the user (the two are
not necessarily the same). Among their interests are attributes such as a product’s usability, its
functionality, and how its function can be maintained and repaired. From the design and manu-
facturing perspective, there are many other important considerations, such as how the product
components are assembled, how the product will be disassembled during the course of routine
maintenance or troubleshooting and at the end of its life, and how the material-manufacturing-cost
configuration will be optimized. Such a comprehensive approach to product development, design,
and manufacture is lacking at present. Also, no books are available that propagate teaching such
a comprehensive product development and design approach.

This book provides a comprehensive approach to product development, design, and manufac-
ture and attempts to fill the existing void. While this comprehensive approach has been outlined
in archival research publications and taught at the University of Cincinnati at the graduate level
in its College of Engineering, it is yet to become widely available to students at large. This book
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xvi Preface

is intended to share our perspective on the entire product “development to manufacture” spectrum
and emphasizes the “how-to” process.

Chapters | through 3 outline the importance of manufacturing in the global economy, what
kinds of products to develop, and what is the general product design process. In other words, they
discuss why manufacture, what to manufacture, and how to design what to manufacture. Then
Chapters 4 through 10 discuss and describe specific methodologies dealing with the selection of
material and processes, and designing products for quality, assembly and disassembly, mainte-
nance, functionality, and usability. In Chapters 11 through 13, we cover some basics of manu-
facturing cost estimation, assessing (forecasting) market demand, and developing preliminary
design of the facility to manufacture the developed product. While not directly related to product
development and design, we consider this information critical in the overall product manufacture
cycle.

While this book is intended for senior and starting level graduate students, it should prove
useful to any product designer interested in cradle-to-grave design. It should be particularly useful
to all design and manufacturing engineers, production engineers, and product design researchers
and practitioners.

We wish to thank our numerous colleagues and many former students who have encouraged
us to undertake the writing of this book, telling us time and again how much such an effort was
needed. We hope we have not failed them and have met their expectations, partially if not
fully.
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