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PREFACE

One of the greatest challenges facing the United States today is in manufactur-
ing technology. The computer has revolutionized this technology, virtually trans-
forming the processes of product design, analysis, and manufacture. Industries
are finding that the new manufacturing technology demands well-trained
personnel. Education is now viewed as a continuous and long-term investment.

The fourth edition of Introduction to Computer Numerical Control (CNC) has
been expanded and improved. Chapter 1 provides updated presentation of input
and storage methods. Chapter 2 thoroughly discusses loop systems for controlling
tool movement and backlash. Chapter 3 expands discussion of cutting fluids. New
material describing important features of the Machine Control Unit for machin-
ing centers is given in Chapter 4. The blueprint reading material is divided as
follows: Chapter 5—Review of Basic Blueprint Reading for CNC Programmers,
Chapter 6—Review of Basic Material Specifications for CNC Programmers, and
Chapter 7—Review of Basic Geometric Dimensioning and Tolerancing for CNC
Programmers. New KWIK TRIG software for solving right triangles is presented
in Chapter 8. Chapter 9 features new material on methods of holding the part
during milling operations. Methodizing is also given, complete with setup sheet,
tool and operations sheet, and setup procedures for machining centers. Chapter 11
is new and provides step-by-step instructions on how to run the Predator mill
simulator. Chapter 17 provides more material on the features on CNC lathes, includ-
ing a detailed description of the machine control unit. Basic lathe operations, feed
directions, and rake angles are thoroughly discussed. Chapter 18 is also new and
includes instructions on how to run the Predator lathe simulator. Chapter 19 now
includes material on methodizing operations for CNC lathes, setup sheet, tool
and operation sheet formats, and setup procedures. Chapter 21 explains how to
create a complete part program using Mastercam X CNC software.

Appendix B has been updated and new appendices have been added.
Appendix E features tables of important GDT symbols and their meanings.
An identification system for OD and ID tools is given in the new Appendix F.
Appendix G is new and presents instructions on writing and verifying word
address programs using Predator’s mill simulator. Step-by-step instructions on
how to write and verify word address part programs using Predator’s lathe
simulator are given in Appendix H.

Included with this edition are bound CD-ROM disks containing KWIK TRIG
right-triangle solver software and Predator simulation software. The software
displays real-time solid model animation of the machining that results from a
word address part program. Additionally, it has an inspection mode that enables
students to section as well as verify the dimensions of the machined part.

The new release of Predator simulation software works properly to simu-
late all the sample milling and lathe word address part programs in the text.

e New chapters have been introduced on reading material specifications,
running the mill simulator, and running the lathe simulator.

¢ Each chapter has been updated and expanded with material that is useful
to the CNC programmer.



vi

¢ Each chapter begins with a brief listing of objectives and ends with a
chapter summary.

e Illustrations and photographs are used liberally throughout to reinforce

material being discussed.

Students are frequently directed to key terms and concepts.

Flowcharts are used to teach CNC process planning and program planning.

The importance of job setup is discussed in the programming examples.

Fundamental word address (G and M code) programming is stressed.

Industrial standard practices and terms are emphasized in the

programming examples.

¢ Needless cross-referencing has been eliminated. Each program is listed
with all explanations on the same page.

e Pattern recognition is emphasized. The student is taught to recognize a
certain group of programming commands as a programming pattern. For
example, pattern A commands start up the CNC machine, whereas pattern
B commands cause a tool change.

* An excellent assortment of review exercises is provided at the end of each
chapter. Setup notes, a CNC tooling and operations sheet, and a clamping
sketch is provided with each programming exercise.

e Predator simulation software enables the student to visualize and verify
the correctness of all written word address part programs in the text.

e The industry standard Fanuc controller is emphasized throughout the text.

¢ Important mathematical principles are reviewed before programming is
presented. A special chapter on right-triangle trigonometry provides the
student with the critical mathematical information needed to understand
programming.

o KWIK TRIG right-triangle solver is provided as an aid in easily determining
the sides or angles of right triangles.

o The student is exposed to the big picture of CNC shop activities. A special
chapter explains the most important operations to be carried out in
manufacturing a part.

¢ Appendixes contain information useful to the CNC student including a list
of important safety precautions; summaries of G and M codes for milling
and turning operations; recommended speeds and feeds for different
materials with respect to drilling, milling, and turning operations;
important and easy-to-use machining formulas.

¢ New appendixes feature additional information useful to the CNC student.
These include tables of important GDT symbols; identification system for
OD and ID tools; step-by-step instructions on writing and verifying mill
and lathe part programs via Predator simulation software.

¢ A comprehensive glossary of key CNC terms is provided at the end of the text.

Introduction to Computer Numerical Control (CNC), Fourth Edition, can be
used as an entry-level text for many different types of training applications,
including:

Undergraduate and one-semester or two-semester CNC courses -
The manual component of a CNC programming course

Industry training course

Seminar on CNC programming

Adult education course

Reference text for self-study

This textbook is designed to be used in many types of educational institutions:

¢ Four-year engineering schools
e Four-year technology schools
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¢ Community colleges
* Trade schools
¢ Industrial training centers

This work is the result of several years of experience running CNC courses for
both industrial personnel and the students at Queensborough Community
College. We found that many existing texts were either too general or too
advanced for direct application. As a result, we drafted supplementary notes
containing step-by-step information. The notes were enhanced and tested
extensively in the classroom. Several colleagues, both in industry as well as in
education, were called upon for their input. A thorough market survey also
influenced the final content. It should be noted that all the programs presented
have been thoroughly tested. The student is advised to take the appropriate
safety precautions when running them on a CNC machine.

Online Instructor’s Manual

To access supplementary materials online, instructors need to request an instruc-
tor access code. Go to www.prenhall.com, click the Instructor Resource
Center link, and then click Register Today for an instructor access code.
Within 48 hours after registering you will receive a confirming e-mail including
an instructor access code. Once you have received your code, go to the site and log
on for full instructions on downloading the materials you wish to use.
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