Preface

Machinists are highly skilled professionals. They use drawings, hand tools, precision mea-
suring tools, drilling machines, grinders, lathes, milling machines, and other specialized
machine tools to shape and finish metal and nonmetal parts. Machinists must have a sound
understanding of basic and advanced machining technology, which includes:
- Proficiency in safely operating machine tools of various types (manual, automatic,
and computer controlled).
- Knowledge of the working properties of metals and nonmetals.
+ The academic skills (such as math, science, English, print reading, and metallurgy)
needed to make precision layouts and machine setups.

Machining Fundamentals provides an introduction to these important areas of manu-
facturing technology. The text explains the “how, why, and when” of numerous machining
operations, setups, and procedures. Through it, you will learn how machine tools operate
and when to use one particular machine instead of another. The advantages and disad-
vantages of various machining techniques are discussed, along with their suitability for
particular applications.

Machining Fundamentals details the many common methods of machining and shap-
ing parts to meet given specifications. It also covers more advanced processes, such as
laser machining, waterjet cutting, high-energy-rate forming (HERF), cryogenics, chipless
machining, electrical discharge machining (EDM), electrochemical machining (ECM),
robotics, and rapid prototyping. The importance of computer numerical control (CNC) in
the operation of most machine tools and its role in automated manufacturing is explored
thoroughly. The latest geometric dimensioning and tolerancing (GD&T) standards from
ASME Y14.5 are also covered.

Machining Fundamentals has many features that make it easy to read and understand.
The headings in each chapter are numbered to quickly locate specific information within
a chapter. A chapter outline lists major chapter headings at the beginning of each chapter.
Learning outcomes are also presented in the chapter opener, along with a list of selected
technical terms that are important to understanding the material in that chapter. Through-
out the text, technical terms are highlighted in bold italic type as they are introduced and
defined. These terms are also listed and defined in the Glossary at the end of the text.

The extensive illustrations, photographs, and other visuals throughout Machining Fundamentals
clarify and reinforce machining operations; procedures, and applications. Features visu-
ally highlight and expand textual content by giving it practical value. Workplace Skills
and Career Connection features introduce students to machining-related careers and the
qualities employers are seeking. Tech Tip features give students valuable knowledge that will
help them as they progress toward their professional machining or manufacturing careers.

Each'chapter closes with a chapter review containing a summary and review questions.
The summary reiterates and expands on the learning outcomes given in the chapter opener.
Review questions reinforce key learning outcomes and offer students the opportunity to
check their understanding. Apply and Analyze and Critical Thinking questions encourage
students to think critically about the value and purpose of their new knowledge and apply
what they have learned to practical work situations.

Machining Fundamentals is a valuable guide to anyone interested in machining, with
the procedures and techniques presented drawn from all areas of machining technology.
Students will gain a strong foundation in machining to support practical skills.
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New to This Edition

This new edition of Machining Fundamentals brings the content up to date with the latest
standards and industry practices. End-of-chapter reviews have been improved, with sum-
mary points and review questions tied directly to the main heading sections within the
chapters. Apply and Analyze and Critical Thinking questions allow students to apply the
knowledge from the chapters in practical scenarios and contemplate and expand on the
importance and usefulness of what they have learned. Details of the new elements in this
edition include:

« Updated content includes new photos and illustrations and reflects industry changes
in technology, as well as practical workplace skills and troubleshooting tips.

+ CNC programming coverage has been expanded, including sample coding projects in
Chapter 23: CNC Milling and Chapter 24: CNC Turning.

« New Chapter 4: Math Review provides numerous practice problems and review ques-
tions to allow students to get up to speed with the math skills they need to pursue a
career in machining.



NOCTI

Credentialing Partners
and Support

Goodheart-Willcox appreciates the value of industry credentials, certifications, and accredi-
tation. We are pleased to partner with leading organizations to support students and pro-
grams in achieving credentials. Integrating industry-recognized credentialing into a career
and technical education (CTE) program provides many benefits for the student and for the
institution. By achieving third-party certification, students gain confidence, have proof of
a measurable level of knowledge and skills, and earn a valuable achievement to include
in their résumés. For educators and administrators, industry-recognized credentials and
accreditation validate learning, enhance the credibility of programs; and provide valuable
data to measure student performance and help guide continuous program improvement.

Machining Fundamentals is correlated to the Level I Machining Credentials offered
by NIMS and to the Manufacturing Technology and Precision Machining NOCTI
Certifications.

NOCTI Certifications

Goodheart-Willcox is pleased to partner with NOCTI and Nocti Business Solutions (NBS),
a leading provider of industry certification solutions for skill verification across the nation.
With over 55 years of experience, NOCTI/NBS is a valuable partner within both the CTE
community and industry to improve America’s workforce. Goodheart-Willcox has created
correlations between select products and the standards and competencies that are the basis
for NOCTI/NBS credentials, to the benefit of states, instructors, and students working
toward NOCTI/NBS credentials.

NOCTI/NBS certifications (knowledge-based and skill-based) are developed by national
teams of subject matter experts as part of the process that meets personnel accrediting
standards and requirements under ISO 17024, resulting in credentials measuring skills
and competencies critical for learner success outside the classroom. NOCTI/NBS offers
test development, test delivery, and psychometric services to support skill verification,
using the latest tools and methods to provide relevant and helpful solutions for workforce
development. For more information about NOCTI, visit www.nocti.org.

To see how Machining Fundamentals correlates to credentialing and certification stan-
dards, visit the Correlations tab at www.g-w.com/machining-fundamentals-2028.
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Features of
the Textbook

The instructional design of this textbook
includes student-focused learning tools to
help you succeed. This visual guide high-
lights these features.

Chapter Opening Materials

Each chapter opener contains a chapter outline,

a list of learning outcomes, and a list of technical
terms. The Chapter Outline summarizes the
topics that will be covered in the chapter. Learning
Outcomes clearly identify the knowledge and skills
to be gained when the chapter is completed. These
outcomes are labeled and correlated to related
assessment elements to facilitate reporting and
remediation. Technical Terms list the key words to
be learned in the chapter.

Additional Features

Additional features are used throughout the body
of each chapter to further learning and knowledge.
Safety Notes alert you to potentially dangerous
materials and practices. Career Connection
features provide information about a variety of
paths to career success. Workplace Skills features
highlight the professional behaviors and traits that
employers want and expect. Pro Tips provide
advice and guidance that is especially applicable for
on-the-job situations.

lllustrations

Illustrations have been designed to clearly and
simply communicate the specific topic. lllustrations
have been completely replaced and updated for this
edition. Photographic images have been updated to
show the latest equipment.
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End-of-Chapter Content

End-of-chapter material provides an opportunity
for review and application of concepts. A concise
Summary provides an additional review tool

and reinforces key learning outcomes. This helps
you focus on important concepts presented in the
text. Know and Understand questions enable
you to demonstrate knowledge, identification,
and comprehension of chapter material. Apply
and Analyze questions extend learning and
develop your abilities to use learned material in
new situations and to.break down material into its
component parts. Critical Thinking questions
develop higher-order thinking-and problem-solving
abilities.

Color Code

A consistent color code is used in the line
illustrations throughout Machining Fundamentals
to help you better visualize the machining
operations and procedures. Specific colors are

used to indicate different materials and equipment
features. The following key shows what each color
represents:

Metals

Alternate metal

4

Machines/machine parts

Tools

Cutting edges

Workholding and tool-holding devices

Fasteners

Abrasives

Fluids

Miscellaneous

Direction or force arrows, dimensional information
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