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Objectives
This text is intended for students beginning the study of mechanical engineering design. 
The focus is on blending fundamental development of concepts with practical specifi-
cation of components. Students of this text should find that it inherently directs them 
into familiarity with both the basis for decisions and the standards of industrial com-
ponents. For this reason, as students transition to practicing engineers, they will find 
that this text is indispensable as a reference text. The objectives of the text are to:

• Cover the basics of machine design, including the design process, engineering 
mechanics and materials, failure prevention under static and variable loading, and 
characteristics of the principal types of mechanical elements.

• Offer a practical approach to the subject through a wide range of real-world appli-
cations and examples.

• Encourage readers to link design and analysis.

• Encourage readers to link fundamental concepts with practical component 
 specification.

New to This Edition
Enhancements and modifications to the tenth edition are described in the following 
summaries:

• A new Chap. 20, Geometric Dimensioning and Tolerancing, has been added to intro-
duce an important topic in machine design. Most of the major manufacturing companies 
utilize geometric dimensioning and tolerancing (GD&T) as a standardized means of 
accurately representing machine parts and assemblies for the purposes of design, man-
ufacture, and quality control. Unfortunately, many mechanical engineers do not have 
sufficient exposure to the notation and concepts of GD&T to interpret the drawings.

  During the time when GD&T was becoming most prevalent in manufacturing, 
many engineering schools were phasing out comprehensive drafting courses in 
favor of computerized CAD instruction. This was followed by another transition to 
3D solid modeling, where the part was drawn with ideal dimensions. Unfortunately, 
this ability to draw a perfect part in three dimensions is all too often accompanied 
by a neglect of focus on how to accurately and uniquely represent the part for 
manufacture and inspection.

  A full understanding of GD&T is usually obtained through an intensive course 
or training program. Some mechanical engineers will benefit from such a rigorous 
training. All mechanical engineers, however, should be familiar with the basic con-
cepts and notation. The purpose of the coverage of GD&T in this new chapter is 
to provide this foundational exposure that is essential for all machine designers.

  It is always a challenge to find time to include additional material in a course. To 
facilitate this, the chapter is arranged and presented at a level appropriate for students 
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to learn in an independent study format. The problems at the end of the chapter are 
more like quiz questions, and are focused on checking comprehension of the most 
fundamental concepts. Instructors are encouraged to consider using this chapter as 
a reading assignment, coupled with even a minimal lecture or online discussion. 
Of course, there is ample material for expanded presentation and discussion as well.

• Chapter 1, Introduction to Mechanical Engineering Design, has been expanded to 
provide more insight into design practices. Further discussion of the development 
of the design factor is presented, as well as the statistical relationships between 
reliability and the probability of failure, and reliability and the design factor. Sta-
tistical considerations are provided here rather than in a chapter at the end of the 
text as in past editions. The section on Dimensions and Tolerances has been 
expanded to emphasize the designer’s role in specifying dimensions and tolerances 
as a critical part of machine design.

• The chapter of the previous edition, Statistical Considerations, has been eliminated. 
However, the material of that chapter pertinent to this edition has been integrated 
within the sections that utilize statistics. The stand-alone section on stochastic methods 
in Chap. 6, Fatigue Failure Resulting from Variable Loading, has also been eliminated. 
This is based on user input and the authors’ convictions that the excessive amount of 
development and data provided in that section was far too involved for the simple class 
of problems that could be solved. For instructors who still want access to this material, 
it is available on McGraw-Hill’s Online Learning Center at www.mhhe.com/shigley.

• In Chap. 11, Rolling-Contact Bearings, the Weibull probability distribution is 
defined and related to bearing life.

• In conjunction with the Connect Engineering resource, the end-of-chapter problems 
have been freshly examined to ensure they are clearly stated with less room for 
vague interpretations. Approximately 50 percent of the problems are targeted for 
Connect implementation. With the problem parameterization available in this Web-
based platform, students can be assigned basic problems with minimal duplication 
from student to student and semester to semester. For a good balance, this edition 
maintains many end-of-chapter problems that are open-ended and suitable for 
exploration and design.

Connect Engineering
The tenth edition continues to feature McGraw-Hill Connect Engineering, a Web-
based assignment and assessment platform that allows instructors to deliver assign-
ments, quizzes, and tests easily online. Students can practice important skills at their 
own pace and on their own schedule.

McGraw-Hill LearnSmart®

McGraw-Hill LearnSmart is an adaptive learning system designed to help students 
learn faster, study more efficiently, and retain more knowledge for greater success. 
Through a series of adaptive questions, Learnsmart pinpoints concepts the student 
does not understand and maps out a personalized study plan for success. It also lets 
instructors see exactly what students have accomplished, and it features a built-in 
assessment tool for graded assignments. Ask your McGraw-Hill Representative for 
more information, and visit www.mhlearnsmart.com for a demonstration.
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McGraw-Hill SmartBook™ 
Powered by the intelligent and adaptive LearnSmart engine, SmartBook is the first 
and only continuously adaptive reading experience available today. Distinguishing 
what students know from what they don’t, and honing in on concepts they are most 
likely to forget, SmartBook personalizes content for each student. Reading is no lon-
ger a passive and linear experience but an engaging and dynamic one, where students 
are more likely to master and retain important concepts, coming to class better pre-
pared. SmartBook includes powerful reports that identify specific topics and learning 
objectives students need to study. These valuable reports also provide instructors 
insight into how students are progressing through textbook content and are useful for 
identifying class trends, focusing precious class time, providing personalized feedback 
to students, and tailoring assessment. 
 How does SmartBook work? Each SmartBook contains four components: 
Preview, Read, Practice, and Recharge. Starting with an initial preview of each chap-
ter and key learning objectives, students read the material and are guided to topics 
for which they need the most practice based on their responses to a continuously 
adapting diagnostic. Read and practice continue until SmartBook directs students to 
recharge important material they are most likely to forget to ensure concept mastery 
and retention.

Electronic Textbooks
This text is available as an eBook at www.CourseSmart.com. At CourseSmart your 
students can take advantage of significant savings off the cost of a print textbook, 
reduce their impact on the environment, and gain access to powerful web tools for 
learning. CourseSmart eBooks can be viewed online or downloaded to a computer.
 The eBooks allow students to do full text searches, add highlighting and notes, 
and share notes with classmates. CourseSmart has the largest selection of eBooks 
available anywhere. Visit www.CourseSmart.com to learn more and to try a sample 
chapter.

McGraw-Hill Create™
With McGraw-Hill Create, you can easily rearrange chapters, combine material from 
other content sources, and quickly upload content you have written, like your course 
syllabus or teaching notes. Find the content you need in Create by searching 
through thousands of leading McGraw-Hill textbooks. Arrange your book to fit your 
teaching style. Create even allows you to personalize your book’s appearance by 
selecting the cover and adding your name, school, and course information. Order a 
Create book and you’ll receive a complimentary print review copy in 3–5 business 
days or a complimentary electronic review copy (eComp) via e-mail in minutes. Go 
to www.mcgrawhillcreate.com today and register to experience how McGraw-Hill 
Create empowers you to teach your students your way.
 Additional media offerings available at www.mhhe.com/shigley include:

Student Supplements

• Fundamentals of Engineering (FE) exam questions for machine design. Interactive 
problems and solutions serve as effective, self-testing problems as well as excellent 
preparation for the FE exam.
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Instructor Supplements (under password protection)

• Solutions manual. The instructor’s manual contains solutions to most end-of-
chapter nondesign problems.

• PowerPoint® slides. Slides outlining the content of the text are provided in Power-
Point format for instructors to use as a starting point for developing lecture 
presentation materials. The slides include all figures, tables, and equations from 
the text.

• C.O.S.M.O.S. A complete online solutions manual organization system that allows 
instructors to create custom homework, quizzes, and tests using end-of-chapter 
problems from the text.
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