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Joseph Edward Shigley (1909-1994) is undoubtedly one of the most well-known
and respected contributors in machine design education. He authored or coauthored
eight books, including Theory of Machines and Mechanisms (with John J. Uicker. Jr.),
and Applied Mechanics of Materials. He was coeditor-in-chief of the well-known
Standard Handbook of Machine Design. He began Machine Design as sole author in
1956, and it evolved into Mechanical Engineering Design. setting the model for such
textbooks. He contributed to the first five editions of this text, along with coauthors
Larry Mitchell and Charles Mischke. Uncounted numbers of students across the world
got their first taste of machine design with Shigley’s textbook, which has literally
become a classic. Nearly every mechanical engineer for the past half century has
referenced terminology. equations, or procedures as being from “Shigley.” McGraw-Hill
is honored to have worked with Professor Shigley for more than 40 years, and as a
tribute to his lasting contribution to this textbook. its title officially reflects what many
have already come to call it—Shiglev's Mechanical Engineering Design.

Having received a bachelor’s degree in Electrical and Mechanical Engineering
from Purdue University and a master of science in Engineering Mechanics from the
University of Michigan. Professor Shigley pursued an academic career at Clemson
College from 1936 through 1954. This led to his position as professor and head of
Mechanical Design and Drawing at Clemson College. He joined the faculty of the
Department of Mechanical Engineering of the University of Michigan in 1956, where
he remained for 22 years until his retirement in 1978.

Professor Shigley was granted the rank of Fellow of the American Society of
Mechanical Engineers in 1968. He received the ASME Mechanisms Committee
Award in 1974, the Worcester Reed Warner Medal for outstanding contribution to
the permanent literature of engineering in 1977, and the ASME Machine Design
Award in 1985,

Joseph Edward Shigley indeed made a difference. His legacy shall continue.
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Richard G. Budynas is Professor Emeritus of the Kate Gleason College of Engineering
at Rochester Institute of Technology. He has more than 50 years experience in teach-
ing and practicing mechanical engineering design. He is the author of a McGraw-Hill
textbook. Advanced Strength and Applied Stress Analvsis, Second Edition; and coau-
thor of a McGraw-Hill reference book, Roark's Formulas for Stress and Strain, Eighth
Edition. He was awarded the BME of Union College. MSME of the University of
Rochester, and the PhD of the University of Massachusetts. He is a licensed Professional
Engineer in the state of New York.

J. Keith Nisbett is an Associate Professor and Associate Chair of Mechanical
Engineering at the Missouri University of Science and Technology. He has more than
30 years of experience with using and teaching from this classic textbook. As demon-
strated by a steady stream of teaching awards, including the Governor’s Award for
Teaching Excellence, he is devoted to finding ways of communicating concepts to the
students. He was awarded the BS. MS, and PhD of the University of Texas at Arlington.
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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.

e 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 probabilitv 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 powertul 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

o 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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Life in hours

Length

Fundamental dimension mass, moment

Moment vector

Mass, slope, strain-strengthening exponent

Normal force, number, rotational speed, number of cycles
Load factor, rotational speed, factor of safety

Design factor

Force, pressure, diametral pitch

Probability density function

Pitch, pressure, probability

First moment of area, imaginary force, volume
Distributed load, notch sensitivity

Radius, reaction force, reliability, Rockwell hardness, stress ratio, reduc-
tion in area

Vector reaction force

Radius

Distance vector

Sommerfeld number, strength

Distance, sample standard deviation, stress

Temperature, tolerance, torque, fundamental dimension time
Torque vector

Distance, time, tolerance

Strain energy

Strain energy per unit volume

Linear velocity, shear force

Linear velocity

Cold-work factor, load, weight

Distance, gap, load intensity

Coordinate, truncated number

Coordinate, true value of a number, Weibull parameter
Coordinate

Coordinate, deflection

Coordinate, section modulus, viscosity

Coordinate, dimensionless transform variable for normal distributions
Coefficient, coefficient of linear thermal expansion, end-condition for
springs, thread angle

Bearing angle, coefficient

Change, deflection

Deviation, elongation

Eccentricity ratio, engineering (normal) strain

True or logarithmic normal strain

Gamma function, pitch angle

Pitch angle, shear strain, specific weight

Slenderness ratio for springs

Absolute viscosity, population mean

Poisson ratio

Angular velocity, circular frequency

Angle, wave length



Slope integral

Radius of curvature, mass density
Normal stress

Von Mises stress

Standard deviation

Shear stress

Angle. Weibull characteristic parameter
Cost per unit weight

Cost

List of Symbols

xxi
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