Preface



Objectives

This text is intended for students beginning the study of mechanical engineering design. It can also serve as a basic reference book for practicing engineers. 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 applications and examples.

•
Encourage readers to link design and analysis.



General Approach: A Return to the Basics

The seventh edition has retained and enhanced the most popular features of earlier ​editions, while removing many nonessential elements. Coverage focuses on mainstream machine design, with only moderate discussion of statistical methods.


A practical approach is emphasized throughout the text. Concise design problems and examples illustrating the decision-making process are presented.


The writing style is accessible and direct, with many chapters containing reduced discussion of advanced topics.



New to This Edition

The goal has been to make this seventh edition easier for readers to “navigate” in terms of key concepts and procedures in mechanical design. The text contains several new and enhanced features. Among the highlights are:

•
Practical coverage of basic machine design. Coverage has been streamlined, focusing on major topics that better fit the typical engineering curriculum. Readers can ​better identify major concept development.

•
Improved coverage of engineering mechanics and failure prevention. Enhanced ​discussion of key topics such as fracture and fatigue is provided. Topics are presented in a logical order and coverage is condensed.

•
Enhanced coverage of machine component design. This edition improves upon the already practical and authoritative earlier coverage of design considerations for major machine components.

•
Revised and expanded problem sets. Problems have been updated, and new ones have been added. Problems are arranged to progress from basic to challenging in a consistent way. Statistically oriented problems have been drastically reduced, emphasizing deterministic solution of fundamental design ​problems.



Content Changes and Reorganization

Throughout the text, key chapters have been rewritten and topics have been reorganized to provide greater clarity and logical progression. The writing style is straightforward for easy comprehension. Some highlights are noted below:

Part 1: Basics

Part I provides a logical and unified introduction to machine design. The chapters have been shortened, and they focus sharply on key concepts, allowing students to quickly gain a basic grounding in the subject matter.

•
Chapter 1, Introduction. Updated with contemporary examples, coverage of design tools and resources, and new information on using the Internet.

•
Chapter 2, Statistical Considerations. A self-contained overview of statistics that returns to the approach seen in earlier editions (statistics-based examples and problems have been drastically reduced in subsequent chapters).

•
Chapter 3, Materials. Treated as review material and moved forward in the book. ​Advanced topics are relocated to chapters where specific materials are applied in ​design. Coverage of composites has been added.

•
Chapter 4, Load and Stress Analysis. The chapter has been rewritten, with improved flow and clarity. Additional coverage on loading in general, as well as on equilibrium, free-body diagrams, shear force, bending moments, singularity functions, and curved beams.

•
Chapter 5, Deflection and Stiffness. Simplified with clear coverage, and added ​practical examples on superposition, singularity functions, and Castigliano’s method.

Part 2: Failure Prevention

Some of the most significant improvements to this edition can be found in Part II, which now features condensed, clear, and concise coverage.

•
Chapter 6, Failures Resulting from Static Loading. Better organization throughout the chapter, and discussion of fracture mechanics, a key topic.

•
Chapter 7, Fatigue Failure Resulting from Variable Loading. Significant improvements have been made throughout this crucial chapter. It now moves logically, using a deterministic approach, from general concepts in variable loading failure to discussion of the stress life, strain life, and fracture mechanics methods. New illustrations have been added, and statistical methods have been moved to the end of the chapter.

Part 3: Design of Mechanical Elements

Part 3 covers the design of specific machine components. Throughout this section the presentation of material has been enhanced for better flow. New, more appropriate examples and problems have been added. Coverage has been streamlined and simplified throughout, with most statistics-based examples and problems removed. The topics covered are:

•
Chapter 8, Screws, Fasteners, and the Design of Nonpermanent Joints
•
Chapter 9, Welding, Bonding, and the Design of Permanent Joints
•
Chapter 10, Mechanical Springs
•
Chapter 11, Rolling-Contact Bearings
•
Chapter 12, Lubrication and Journal Bearings
•
Chapter 13, Gearing—General
•
Chapter 14, Spur and Helical Gears
•
Chapter 15, Bevel and Worm Gears
•
Chapter 16, Clutches, Brakes, Couplings, and Flywheels

•
Chapter 17, Flexible Mechanical Elements
•
Chapter 18, Shafts and Axles


Learning Tools

This edition features a wealth of elements that can help students quickly understand and use machine design concepts. Key learning tools are outlined below.

Chapter introductions. Each chapter opens with an introduction that explains the ​chapter’s objectives and the importance of topics covered.

Numerous worked-out examples. Each chapter contains a large number of worked-out examples that clarify the material and illustrate basic concepts.

Numerous end-of-chapter problems. Each chapter ends with an array of real-world problems that help reinforce students’ understanding of the material.

Extensive use of graphics. Line drawings and photographs are used extensively throughout the book to illustrate material and help students visualize concepts and problems.



Supplements

Online Learning Center Tools

Our new web-based learning center offers an array of practical computer-based tools to help students and instructors explore and master machine design concepts. Key ​elements include:

Student Supplements

•
Tutorials—Presentation of 10 major concepts, with visuals. Among the topics ​covered are pressure vessel design, press and shrink fits, contact stresses, and design for static failure.

•
MATLAB® for machine design. Includes visual simulations and accom- panying source code. The simulations are linked to examples and prob- lems in the text, and ​demonstrate the ways computational software can be used in mechanical design and analysis.

•
FEPC. A two-dimensional, finite element analysis software program that provides readers with an easy-to-use tool for understanding the use of FEA in mechanical ​design. An accompanying Finite Element Primer explains use of the program and ​application to mechanical design problems. Additional FEM tutorials are also included to give a more detailed look at FEA applications to machine design situations.

•
Fundamentals of engineering (FE) exam questions for machine design. Engineering test relating to mechanical design, with interactive problems and solutions. These multiple-choice questions serve as effective, self-testing problems as well as for FE exam preparation.

Instructor Supplements (under password protection)

•
Solutions manual. An instructor’s manual that contains solutions to most end-of-chapter nondesign problems. Also available in print format.

•
PowerPoint® slides. Approximately 200 slides of important figures and tables from the text are provided in PowerPoint format for use in lectures.

0
2

