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PREFACE

recision Machining Technology introduces students, both at the

secondary and postsecondary levels, to the exciting world of machine

tool technology as it is practiced in the 21st century. In writing this text,
the authors’ main goal is to provide a deep understanding of the fundamen-
tal and intermediate machining skills needed for career success in a rapidly
changing manufacturing environment. In line with this objective, the author
team has taken special care to ensure that the text:

e Has a down-to-earth, practical orientation that covers what students need
to know about the field of precision machining as it is practiced today

* Develops modern interpersonal skills that are demanded by the job market

e Covers current career information and trends

* Includes modern shop practices

» Contains specific instructions and examples, with images showing many
step-by-step applications

e Provides in-depth knowledge as a base for strong foundational skills with-
out becoming difficult to read or comprehend

e Includes current computer numerical control (CNC) content

This text is written for students of precision machining at the secondary and
postsecondary levels who have the opportunity and desire to learn skills
required by the machine tool industry and to obtain NIMS certifications. The
book is written in such a way that the student needs no prior knowledge of
machining to benefit.

Precision Machining Technology has been sponsored and endorsed by NIMS.
The text and its supporting supplements fill the need of comprehensively cov-
ering all of the material encountered by a student during the NIMS certifica-
tion process, and were written with the Machining Level | Standards in mind.
The text’s close adherence to NIMS’s nationally recognized skills standards will
be especially useful for schools and school districts that wish to comply with
the funding requirements of the Carl D. Perkins Career and Technical Educa-
tion Act of 2006 (Perkins 1V).

How the Text Was Developed

In order to create a truly new set of teaching and learning tools, Precision
Machining Technology was launched with no preconceived notion of how the
text should be designed. A large number of instructors at NIMS-accredited pro-
grams participated in the initial development of the table of contents, which
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then led to the recruitment of the author team, also from NIMS-accredited
programs. During the development of the project, over a dozen instructors
reviewed drafts of the manuscript and provided useful feedback to the authors.
Their input has played a major role in improving the final product. Last, the
publisher and NIMS committed to an extra developmental step, class-testing
the manuscript at multiple institutions, in order to assure the highest level of
accuracy and teaching effectiveness. Reviewers and class-testers are listed in the
Acknowledgments section.

To enhance the teaching and learning experience, the authors developed the
text with the following objectives in mind:

* Achieve an easy-to-read writing style that assumes the student has no prior
knowledge of machining and takes the student all the way through to the
intermediate stage

* Include many images to clarify explanations and procedures so students can
make visual connections

e |dentify key and secondary terms throughout the text to guide students to
important points

e Assume that students are taking or have already taken basic geometry,
basic algebra, and have good proficiency in computation of fractions, deci-
mals, and order of operations

¢ Allow for the companion Workbook/Projects Manual to provide a benefi-
cial measure of practice to prepare the student for NIMS product creation
and the knowledge examination

Organization of the Text

In designing Precision Machining Technology, the authors followed the typical
progression through the NIMS certifications. For many of the sections, a student
should have sufficient knowledge to obtain a NIMS certification at the comple-
tion of the sections.

The text is divided into eight major sections, as follows:

Section 1—Introduction to Machining

Section 2—Measurement, Materials, and Safety
Section 3—Job Planning, Benchwork, and Layout
Section 4—Drill Press

Section 5—Turning

Section 6—Milling

Section 7—Grinding

Section 8—Computer Numerical Control (CNC)

Each section of the text contains multiple “bite-sized"” units, which provide the
following teaching and learning aids: learning objectives, key terms, caution
safety checks, chapter summary, and review questions.



Special care was taken to make each unit progress in a logical presentation
of content for someone with no prior knowledge. The authors took steps to
ensure that no new terminology was presented prior to a complete explana-
tion of each term. Each unit builds on another, and many sections build on pre-
vious sections. As the text progresses, topics are explored more deeply. Previous
knowledge is reinforced through new application of previous information.

What’s New in This Edition

» Expanded appendix including more reference material and machining data
» New content reflecting updates to OSHA's Hazard Communication Standard
e Carbide turning insert and holder information

e Carbide milling insert and holder information

e Grinding coolant information

* Teamwork and leadership content

e Updated images

A Note for Students: How to Use This Text

Do not become overwhelmed with all of the information. The text is arranged
so that you may take each piece step by step. Pause and think about key and
secondary terms while reading.

Supplements for Students and Instructors

The companion Workbook and Projects Manual by David Lenzi and James
Hillwig contains helpful review material to ensure that students have mastered
key concepts in the text, and guided practice operations and projects on a wide
range of machine tools that will enhance their NIMS credentialing success. All
projects are keyed to NIMS Duties and Standards.

For instructors, Cengage Learning has produced an Instructor Companion Web-
site that contains the following tools: Instructor’s Guide, PowerPoint lecture
slides containing selected images from the text, an image library, and correla-
tion grids for both the text and workbook to the NIMS Machining Level 1 Stan-
dards and Cengage Learning Testing Powered by Cognero—a flexible online
system that allows you to:

e author, edit, and manage test bank content from multiple Cengage Learn-
ing solutions

e create multiple test versions in an instant

e deliver tests from your LMS, your classroom, or wherever you want

Preface
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