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Forward

This textbook series is published at a very opportunity time when the
discipline of industrial engineering is experiencing a phenomenal growth in China
academia and with its increased interests in the utilization of the concepts,
methods and tools of industrial engineering in the workplace. Effective utilization
of these industrial engineering approaches in the workplace should result in
increased productivity, quality of work, satisfaction and profitability to the
cooperation.

The books in this series should be most suitable to junior and senior
undergraduate students and first year graduate students, and to those in industry
who need to solve problems on the design, operation and management of

ol Sl

Gavriel Salvendy

industrial systems.

Department of Industrial Engineering, Tsinghua University
School of Industrial Engineering, Purdue University
April, 2002
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PREFACE

The science, engineering, and technology of manufacturing processes and systems
continue to advance rapidly on a global scale and with major impact on the
economies of all nations. In preparing this fifth edition, our goal throughout has
been to provide a comprehensive and state-of-the-art manufacturing engineering
and technology textbook, with the additional aims of motivating and challenging
students to study this important discipline.

As in the previous four editions, the text presents topics with a balanced cov-
erage of relevant fundamentals and real-world practices to help the students develop
an understanding of the often complex interrelationships among the many technical
and economic factors involved in manufacturing,.

While this new edition basically follows the same introductory nature, format,
and organization as the fourth edition, it now includes increased emphasis on (a) the
influence of materials and processing parameters in understanding individual
processes and operations; (b) design considerations, product quality, and manufac-
turing costs; and (c) the global competitive context of each manufacturing process
and operation, highlighted with numerous illustrative examples and case studies.

What is New in this Edition

A page-by-page comparison with the fourth edition will indicate that literally thou-
sands of changes have been made to improve the clarity and thoroughness of the nu-
merous topics covered.

e As a general guide for the student, each chapter now begins with a brief, high-
lighted outline of the chapter objectives, the topics to be described, and their
relevance. Wherever appropriate, a list has been included regarding typical parts
made by the processes described in the chapter and the alternative methods of
producing the same parts.

* Most of the illustrations in the book have been revised thoroughly for improved
graphic impact and clarity, and numerous new photographs have been added.

e There are now two chapters on the topics of microelectronic and microelectro-
mechanical device and system manufacturing, including MEMS.

» There are about 120 examples and case studies, all highlighted.

e The questions and problems in each chapter have been updated, about 20% of
which are new to this edition. Also, the last section of the questions and prob-
lems is now labeled “Synthesis, Design, and Projects” to better reflect the in-
creased emphasis on these topics throughout the book.

o The text has more cross-references throughout to other relevant sections, chap-
ters, tables, and figures in the book.

o The bibliographies at the end of each chapter have been thoroughly updated.

Study Aids

* Each topic is presented within a larger context of manufacturing engineering
and technology, using various flowcharts and schematic diagrams whenever
appropriate.
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® There is a continued emphasis on the practical uses of the concepts described
and information presented.

* Attempts have been made to provide analogies, discussions, and problems de-
signed to stimulate the student’s interest and curiosity about consumer and in-
dustrial products and how they are manufactured while minimizing production
costs.

* Extensive data and reference materials, including numerous tables, illustra-
tions, graphs, and bibliographies are presented.

* Several new examples and case studies have been included to highlight impor-
tant concepts and techniques in manufacturing.

® Numerous tables compare advantages as well as limitations of major competi-
tive manufacturing processes.

* A chapter summary and a list of key terms is included to help and remind stu-
dents of the topics covered in the chapter.

Audience

As in the previous editions, this fifth edition has been written for students in me-
chanical, manufacturing, industrial, biomedical, aerospace, and metallurgical and
materials engineering programs. It is hoped that by reading and studying this book,
students will come to appreciate the vital nature of manufacturing engineering and
technology as an academic subject that is as exciting, challenging, and important as
any other discipline.

We would be grateful for any comments from instructors and students regard-
ing any suggestions about the numerous topics presented or any errors that may
have escaped our attention during the preparation of this text.
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