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Preface

O VERVIEW. This new book follows in the footsteps of my CAD/CAM Theory and
Practice McGraw-Hill, 1991), which has been widely adopted and used throughout the world.
This new book, Mastering CAD/CAM, has been written to respond to many suggestions made
since the first book was published. It is also written to include the new concepts that have been
developed since 1991. Designed to meet the demands of both practice-oriented and
theoretically based courses, the book meets these conflicting demands by making CAD/CAM
systems its focus. It explains the functionalities of these systems in a generic and syntax-
independent fashion so that students can use their system of choice, and it relates the
mathematical developments and concepts to these systems to unravel their secrets.

The book achieves a mastery level in CAD/CAM by carefully balancing the breadth and
depth of topic coverage with the syntax-independent use of CAD/CAM systems. The book has
23 chapters, over 904 equations, over 328 figures, 562 screenshots from using different
CAD/CAM systems, 97 examples, 36 tutorials done on different CAD/CAM systems, 75
geometric models of parts and assemblies, 31 real-life objects modeled (including a golf ball,
razor, slipper, household fan, AC duct, universal joint, a telephone, a glass of wine, a spiral, a
spring, and a candy dish), 383 end-of-chapter problems, a comprehensive index, and three
appendices.

The book covers CAD/CAM systems and related software in a syntax-independent
fashion by focusing on their semantics, and not their syntax. The semantics of these systems are
the same although their syntax differs. The book uses and discusses three sets of software:
(1) CAD/CAM systems: SOLIDWORKS®, Pro/ENGINEER®, CATIA®, Unigraphics, I-
DEAS®, CADKEY®, and AutoCAD®; (2) Programming and graphics: JavaTM, Java 3DTM, C,
C++, OpenGL®, DirectX®, VRML, FTP, Telnet, and Web browsers; (3) Symbolic equation
solvers: MATLAB®, Maple®, Mathcad®, and Mathematica®.
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XXVi Preface

The rationale behind this book is simple but effective. Students need a comprehensive and
complete source of CAD/CAM knowledge in order to become proficient in using any
CAD/CAM system. This knowledge includes understanding 3D modeling and viewing,
geometric modeling, computer graphics, and product design and manufacturing. Both students
and instructors should find this book useful, as it provides “‘one-stop shopping” for all their
learning and teaching needs.

The purpose and goal of this book is to present the fundamental concepts of CAD/CAM
and its tools in a generic framework. These concepts and tools are supplemented with examples,
tutorials, and problems to provide students with hands-on experience so that they can master the
concepts. The book strikes a delicate balance between subject depth and breadth, and between
generic and practical aspects of CAD/CAM. Regarding depth and breadth, the book covers the
basic topics about CAD/CAM. Regarding generic and practical aspects, the book relates the
generic concepts to their use in technology, software, and practical applications.

FEATURES. This book has many pedagogical and content features:

Eye-catching page design, and graphics design for section and example headings.

Abundant figures and screen captures to illustrate concepts.

Goal, objectives, and headlines at the start of each chapter.

Tutorials and problems at the end of each chapter.

Each example and tutorial has three pedagogical elements to allow interactivity and

deep understanding. Solution strategy describes the thinking behind the solution.

Discussion provides insight into the solution. Hands-on exercises ask the reader to

extend or modify the solution. This is a confidence builder during the learning process.

o Each example focuses on one chapter concept only, while each tutorial combines a few
chapter concepts together to provide a more practical application. Many tutorials use
real-life objects to stimulate and motivate students.

e All topics are covered with depth and breadth.

AUDIENCE. This book fills an important need in the market. Students in
Mechanical and Industrial Engineering need a book that explains the subject matter in a simple,
yet comprehensive and coherent way with enough examples and hands-on tutorials. This book
offers concentrated knowledge to its readers so that they can find what they need very quickly.

Instructors need a book that provides them with enough topics, examples, tutorials,
problems, and pedagogy. For example, the instructor may use the examples and tutorials in a lab
setting. The instructor can also access the book’s companion website, located at http://
www.mhhe.com/zeid1. A solutions manual accompanies the book as well.

Professionals, usually pressed for time, need a book that they can use for self-teaching
purposes. They also need a book that provides them with answers to specific questions they may
have while using a CAD/CAM system. With this book, professionals can tap into its many
examples, tutorials, and concepts for answers.
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Preface xxvii

ORGANIZATION. This book can be used in a series of semester courses—for
example, in a two undergraduate course sequence, or an undergraduate course followed by a
graduate course. The undergraduate course(s) can use Chapters 1 to 10, 16, 18, and 20. The
course can use two or three additional chapters, depending on the course’s focus and philosophy.
For example, CAD courses can use Chapters 15, 17, and 19. CAM courses can use Chapters 21,
22, and 23. The coverage of Chapters 6 to 9 may exclude the mathematical rigor of these
chapters and focus more on the practice-oriented concepts. The graduate course can use chapters
1 to 14 with the mathematical rigor. In addition, courses with a CAD focus can use three more
chapters from Part IV, and CAM courses can use three more chapters from Part V.

The book is organized into five related parts. Part I covers the effective use of CAD/CAM
systems. This part develops the basic skills required for using any commercial system. Part II
discusses, in detail, geometric modeling. Part III covers computer graphics concepts. Part IV
focuses on product design and development. Part V covers the manufacturing and management
concepts of products. This organization is beneficial in accommodating different course
requirements and readers’ backgrounds.

The problems section is divided into three parts: theory, lab, and programming. The theory
and lab parts are ideal for practice-oriented courses. The theory and programming parts are ideal
for theoretically based courses.

The book is written in such a way that some chapters stand on their own; that is, the
chapters need not be taught sequentially. Such an appraoch accommodates different teaching
styles. For example, Chapter 12 may be covered before the chapters in Part II. Chapter 20 may
be covered following Chapter 4. Chapter 16 may be covered following Chapter 6, 7, 8, 9, or 10.
Similarly, the chapters in Parts IV and V can be covered in different order than that of the book.

A CKNOWLEDGEMENTS. 1 am indebted to all of the people who helped

directly or indirectly to write this book. I would like to thank the following reviewers for their
valuable comments, suggestions, and advice throughout the project. There is no doubt that their
suggestions have influenced and enhanced this book.

Holly K. Ault, Worcester Polytechnic Institute

David Ben-Arieh, Kansas State University

Jan Helge Bghn, Virginia Technological University

Rajesh N. Dave, New Jersey Institute of Technology

Hazim El-Mounayri, Indiana University-Purdue University, Indianapolis
Louis J. Everett, University of Texas—El Paso

Georges Fadel, Clemson University

Mustapha S. Fofana, Worcester Polytechnic Institute
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