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Foreword

Between the covers of thisremarkabl etext one can experience, at near warp speed, ajourney through the
cosmos of subject matter dealing with dimensioning and tolerancing of mechanical products. The
editor, as one of the contributing authors, has aptly summarized the content broadly as“ about product
variation.” The contained chapters proceed then to wend their way through the various subjects to
achievethat end. Under theindividual pens of the authors, the wisdom, experience, writing style, and
extensive research on each of the concerned topics presentsthe subject details with auniquerichness.
The authors, being widely renowned and respected in their fields of endeavor, combine to present a
priceless body of knowledge available at the fingertips of the reader.

If not afirst, this text surely is one of the best ever compiled as a consolidation of the contained
related subjects. While possibly appearing a little overwhelming in its volume, the book succeeds in
putting the reader at ease through the excellent subject matter arrangement, sequential flowing of chap-
ters, listing of contents, and a complete index. The details of each chapter are self-explanatory and
present “their story” in an enlightening, albeit challenging sometimes, individual style. Collectively, the
authors and their respective chapters seem to reflect considerations and lessons learned from the past,
inspiration and creativity for the state-of -the-art of the present, and insightful visionsfor thefuture. This
text then equally represents akind of status report of the various involved technol ogies, guidance and
instruction for absorbing and implementing technical content, and some direction to the future path of
progress.

Reflecting upon the significant contribution this text adds to the current state of progress on the
contained subjects, afeeling of confidence prevailsthat thereis no fear for the future— to the contrary,
only arelish for the enlarging opportunities time will provide. Congratulations to the editor, Paul Drake,
for hisinsight in conceiving this text and to all the authors and contributors. Y our product represents a
major achievement in itsaddition to the annal s of product engineering literature. It isalso arecord of our
timesand aglimpse of thefuture. It isadistinct pleasureto endorse thistext with added thanksfor all the
dedicated energy expended in behalf of this project and the professions involved. Y our work will bring
immediate returnsand will alsoinstill apride of accomplishment on behalf of yourselves, our country, and
the global community of industrial technology.

Lowell W. Foster

Lowell W. Foster Associates, Inc.
Minneapolis, Minnesota
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Preface

Thisbook isabout transitioning from mechanical product design to manufacturing. Thecover graphic
illustrates two distinct phases of product development. The gear drawing (computer model) represents
a concept that is perfect. The manufactured gear is imperfect. A major barrier in the journey from
conceptual ideas to tangible productsisvariation. Variation can occur in the manufacturing of products,
aswell asin the processes that are used to develop the products.

Thisbook isabout mechanical product variation: how we understand it, how we deal withit, and how
wecontrol it. Asthetitle suggests, thisbook focuses ondocumenting mechanical designs (dimension-
ing) and understanding the variation (tolerancing) within the product development process. If we ac-
cept all product variation into our design, our products may not function asintended. If we throw away
parts with too much variation, our product costs will increase.

Thisbook isabout how we balance product variation with customer requirements. We generally deal
with product variation in three ways.

* Weaccept product variation in our designs;

* Wecontrol product variation in our processes; or

* Wescreen out manufactured parts that have more variation than the design will allow.

Many experts refer to this balance between design requirements and manufacturing variation as
dimensional management. | prefer to cal it variation management. After all, variation is usually the
primary contributor to product cost.

In order to manage variation we must understand how variation impacts the mechanical product
development process.

Thisbook is processdriven. Thisbook isnotjust acollection of related topics. At the heart of thisbook
is the variation management process. Fig. P-1 shows a generic product development process, and
captures the key activities we put in place to manage product variation. Your product development
processmay besimilar in someareasand different in others, but | believe Fig. P-1 capturesthe essence of
the design process.

Fig. P-1 doesnot try to document everything in the variation management process. Thisinformation
iscontained withinthe chapters. Thepurposeof Fig. P-listwofold; first, it givesabirds-eyeview of the
process to help the reader understand the “big-picture,” and second, it is a starting point to show the
reader where each chapter in the book fitsinto this process.
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Preface  xxvii

Each chapter of thisbook islinked to the product devel opment process. Thebook isdividedinto seven
parts that map to the process. Each chapter details the activities associated with the variation manage-
ment process. By no meansdoesthisbook capture everything. Although thereisawealth of information
here, thereis an endless amount of information that we could add. Likewise, new techniques, processes,
and technologies will continueto evolve.

Although each chapter is a piece of the variation management puzzle, each chapter can stand alone.
In practice, however, it isimportant to understand how each piece of the puzzlerelatesto others.

This book is about assessing design risk. If we understand the sources of product variation, and we
understand the process(es) to manage them, we are well on our way to designing competitive products
that meet customer requirements. If we capture the sources of variation and input these into the design
process, we can assess the risk of meeting the manufacturing requirements aswell as the performance of
our designs.

Several experts contributed to thisbook. Each chapter reflectsawealth of experience from itsauthor(s),
many of whom are nationally and internationally recognized experts in their fields. This book could not
contain the depth of information that it contains, without so many qualified contributors.

The audience for this book is very broad. Because it |0oks at the entire process of managing product
variation, the audience for this book is large and very diverse. Asaminimum, however, | suggest that
everyone read the first chapter and the last chapter. Chapter 1 is ahigh-level historical perspective of
where product quality hasfocused inthe past. Chapter 26 isacompilation of wherewethink wewill bein
the future. Chapters 2 through 25 tell us how we are getting there today.

| appreciate any comments you have. Please send them to me at pdrake@mechsigma.com.

Paul Drake
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