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THE FIFTH EDITION of Engineering Design continues the reorganization and
expansion of topics introduced in the fourth edition. Major reorganization of topics
to improve flow of information and increase learning have been made in Chapter 3,
Problem and Need Identification; Chapter 6, Concept Generation; and Chapter 7,
Decision Making and Concept Selection. A new, progressive example has been intro-
duced and is continued through these three chapters. A new Chapter 10, Design for
Sustainability and the Environment, has been added. The book continues its tradition
of being more oriented to material selection, design for manufacturing, and design for
quality than other broad-based design texts.

The text is intended to be used in either a junior or senior engineering design
course with an integrated hands-on design project. At the University of Maryland
we present the design process material, Chapters 1 through 9, to junior students in a
course introducing the design process. The whole text is used in the senior capstone
design course that includes a complete design project, starting from selecting a market
to creating a working prototype. Students move quickly through the first nine chapters
and emphasize Chapters 10 through 17 in making embodiment design decisions.

The authors hope that students will consider this book to be a valuable part of their
professional library. Toward this end we have continued and expanded the practice of
giving key literature references and referrals to useful websites. Many new references
have been added and all websites have been verified as of June 2011. References to many
of the design handbooks and design monographs available at knovel.com have been
added to this edition. We have also used the extensive series of ASM Handbooks to
extend topics in Chapters 11, 12, 13, and 14. These are also available at knovel.com.

New to This Edition

* Reorganization and new material in Chapters 3, 6, and 7, including a progressive
example throughout these chapters
e New Chapter 10, Design for Sustainability and the Environment

Xiii
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e Chapter 15, Economic Decision Making, brought into the book from text website

¢ Section on Cost of Quality added to Chapter 16, Cost Evaluation

* Many additional connections to useful design information on the Internet

e Updated and new references including links to handbooks available through
knovel.com

* PowerPoint lecture slides available to instructors through McGraw-Hill Higher
Education
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1.1
INTRODUCTION

What is design? If you search the literature for an answer to that question, you will
find about as many definitions as there are designs. Perhaps the reason is that the pro-
cess of design is such a common human experience. Webster’s dictionary says that to
design is “to fashion after a plan,” but that leaves out the essential fact that to design is
to create something that has never been. Certainly an engineering designer practices
design by that definition, but so does an artist, a sculptor, a composer, a playwright, or
any another creative member of our society.

Thus, although engineers are not the only people who design things, it is true that
the professional practice of engineering is largely concerned with design; it is often
said that design is the essence of engineering. To design is to pull together something
new or to arrange existing things in a new way to satisfy a recognized need of soci-
ety. An elegant word for “pulling together” is synthesis. We shall adopt the following
formal definition of design: “Design establishes and defines solutions to and pertinent
structures for problems not solved before, or new solutions to problems which have
previously been solved in a different way.”! The ability to design is both a science
and an art. The science can be learned through techniques and methods to be covered
in this text, but the art is best learned by doing design. It is for this reason that your
design experience must involve some realistic project experience.

The emphasis that we have given to the creation of new things in our introduction
to design should not unduly alarm you. To become proficient in design is a perfectly
attainable goal for an engineering student, but its attainment requires the guided ex-
perience that we intend this text to provide. Design should not be confused with dis-
covery. Discovery is getting the first sight of, or the first knowledge of something, as

1. J. E. Blumrich, Science, vol. 168, pp. 1551-1554, 1970.
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