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A. Stauffer Xiaobin Le A. C. Ugural

this volume mechanical design theory and methodology has been put together over the

past four years most of the work is ongoing as can be ascertained easily from the text one

can argue that this is so for any text or monograph any such book is only a snapshot in

time giving information about the state of knowledge of the authors when the book was

compiled the chapters have been updated and are representative of the state of the art in

the field of design theory and methodology it is barely over a decade that design as an

area of study was revived mostly at the behest of industry government and academic

leaders profes sor nam suh then the head of the engineering directorate at the national

science foundation provided much of the impetus for the needed effort the results of

early  work of  researchers many of  whom have authored chapters in this  book were

fundamental  in  conceiving  the  ideas  behind  design  for  x  or  dfx  and  concurrent

engineering  issues  the  artificial  intelli  gence  community  had  a  strong  influence  in

developing the  required  com puter  tools  mainly  because the  field  had a  history  of

interdisciplinary work psychologists computer scientists and engineers worked together to

under stand what support tools will improve the design process while this influ ence

continues today there is an increased awareness that a much broader community needs

to be involved

taking a  failure  prevention perspective  this  book provides engineers  with  a  balance

between analysis and design the new edition presents a more thorough treatment of

stress analysis and fatigue it integrates the use of computer tools to provide a more

current view of the field photos or images are included next to descriptions of the types

and uses of common materials the book has been updated with the most comprehensive

coverage of possible failure modes and how to design with each in mind engineers will

also benefit from the consistent approach to problem solving that will help them apply

the material on the job

provides  a  student  friendly  approach  for  building  the  skills  required  to  perform

mechanical  design  calculations  design  of  mechanical  elements  offers  an  accessible

introduction to  mechanical  design calculations written for  students  encountering the

subject for the first time this concise textbook focuses on fundamental concepts problem

solving and methodical  calculations of  common mechanical  components  rather  than

providing  a  comprehensive  treatment  of  a  wide  range of  components  each chapter
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contains a brief overview of key terminology a clear explanation of the physics underlying

the topic and solution procedures for typical mechanical design and verification problems

the textbook is divided into three sections beginning with an overview of the mechanical

design  process  and  coverage  of  basic  design  concepts  including  material  selection

statistical  considerations  tolerances  and  safety  factors  the  next  section  discusses

strength of materials in the context of design of mechanical elements illustrating different

types of static and dynamic loading problems and their corresponding failure criteria in

the  concluding  section  students  learn  to  combine  and  apply  these  concepts  and

techniques to design specific mechanical elements including shafts bolted and welded

joints  bearings and gears provides a systematic  recipe students can easily  apply  to

perform mechanical design calculations illustrates theoretical concepts and procedures

for solving mechanical design problems with numerous solved examples presents easy to

understand explanations of the considerations and assumptions central to mechanical

design includes end of chapter practice problems that strengthen the understanding of

calculation  techniques  supplying  the  basic  skills  and  knowledge  necessary  for

methodically  performing  basic  mechanical  design  calculations  design  of  mechanical

elements a concise introduction to mechanical design considerations and calculations is

the  perfect  primary  textbook  for  single  semester  undergraduate  mechanical  design

courses

analyze and solve real world machine design problems using si units mechanical design

of machine components second edition si version strikes a balance between method and

theory  and  fills  a  void  in  the  world  of  design  relevant  to  mechanical  and  related

engineering curricula the book is useful in college classes and also serves as a reference

for practicing engineers this book combines the needed engineering mechanics concepts

analysis of various machine elements design procedures and the application of numerical

and computational  tools  it  demonstrates  the  means  by  which  loads  are  resisted  in

mechanical components solves all examples and problems within the book using si units

and helps readers  gain valuable insight  into the mechanics  and design methods of

machine components the author presents structured worked examples and problem sets

that showcase analysis and design techniques includes case studies that present different

aspects of the same design or analysis problem and links together a variety of topics in

successive chapters si units are used exclusively in examples and problems while some

selected tables also show u s customary uscs units this book also presumes knowledge of

the mechanics of materials and material properties new in the second edition presents a
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study of two entire real life machines includes finite element analysis coverage supported

by examples and case studies provides matlab solutions of many problem samples and

case studies included on the book s website offers access to additional information on

selected topics that includes website addresses and open ended web based problems

class tested and divided into three sections this comprehensive book first focuses on the

fundamentals and covers the basics of loading stress strain materials deflection stiffness

and stability this includes basic concepts in design and analysis as well as definitions

related to properties of engineering materials also discussed are detailed equilibrium and

energy methods of analysis for determining stresses and deformations in variously loaded

members  the  second  section  deals  with  fracture  mechanics  failure  criteria  fatigue

phenomena and surface damage of components the final section is dedicated to machine

component  design briefly  covering entire  machines the fundamentals  are applied to

specific elements such as shafts bearings gears belts chains clutches brakes and springs

mechanical design of machine components second edition strikes a balance between

theory and application and prepares students for more advanced study or professional

practice it outlines the basic concepts in the design and analysis of machine elements

using traditional methods based on the principles of mechanics of materials the text

combine

this book introduces the subject of total design and introduces the design and selection

of various common mechanical engineering components and machine elements these

provide building blocks with which the engineer can practice his or her art the approach

adopted for defining design follows that developed by the seed sharing experience in

engineering design programme where design is viewed as the total activity necessary to

provide a product or process to meet a market need within this framework the book

concentrates on developing detailed mechanical design skills in the areas of bearings

shafts gears seals belt and chain drives clutches and brakes springs and fasteners where

standard components are available from manufacturers the steps necessary for their

specification and selection are developed the framework used within the text has been to

provide descriptive  and illustrative  information to  introduce principles  and individual

components  and  to  expose  the  reader  to  the  detailed  methods  and  calculations

necessary  to  specify  and design  or  select  a  component  to  provide  the  reader  with

sufficient information to develop the necessary skills to repeat calculations and selection

processes detailed examples and worked solutions are supplied throughout the text this
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book is principally a year level 1 and 2 undergraduate text pre requisite skills include

some year one undergraduate mathematics fluid mechanics and heat transfer principles

of materials statics and dynamics however as the subjects are introduced in a descriptive

and illustrative format and as full worked solutions are provided it is possible for readers

without this formal level of education to benefit from this book the text is specifically

aimed at automotive and mechanical engineering degree programmes and would be of

value for modules in design mechanical  engineering design design and manufacture

design studies automotive power train and transmission and tribology as well as modules

and project work incorporating a design element requiring knowledge about any of the

content described the aims and objectives described are achieved by a short introductory

chapters on total design mechanical engineering and machine elements followed by ten

chapters on machine elements covering bearings shafts gears seals chain and belt drives

clutches and brakes springs fasteners and miscellaneous mechanisms chapters 14 and 15

introduce casings and enclosures and sensors and actuators key features of most forms

of mechanical technology the subject of tolerancing from a component to a process level

is introduced in chapter 16 the last chapter serves to present an integrated design using

the  detailed  design  aspects  covered  within  the  book  the  design  methods  where

appropriate are developed to national and international standards e g ansi asme agma

bsi din iso the first edition of this text introduced a variety of machine elements as

building blocks with which design of mechanical devices can be undertaken the approach

adopted  of  introducing  and  explaining  the  aspects  of  technology  by  means  of  text

photographs diagrams and step by step procedures has been maintained a number of

important machine elements have been included in the new edition fasteners springs

sensors and actuators they are included here chapters on total  design the scope of

mechanical  engineering  and  machine  elements  have  been  completely  revised  and

updated  new  chapters  are  included  on  casings  and  enclosures  and  miscellaneous

mechanisms and the final chapter has been rewritten to provide an integrated approach

multiple worked examples and completed solutions are included

knowledge about the design process is increasing rapidly a goal in writing the fourth

edition of the mechanical design process was to incorporate this knowledge into a unified

structure one of the strong points of the first three editions throughout the new edition

topics have been updated and integrated with other best practices in the book this new

edition builds on the earlier editions reputation for being concise direct and for logically

developing the design method with detailed how to instructions while remaining easy and
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enjoyable to read book jacket

the fourth edition of the mechanical design process combines a practical overview of the

design process with case material and real life engineering insights ullman s work as an

innovative designer comes through consistently and has made this book a favorite with

readers new in this edition are examples from industry and over twenty online templates

that  help  students  prepare  complete  and consistent  assignments  while  learnign the

material  this  text  is  appropriate  primarily  for  the  senior  design  course  taken  by

mechanical engineering students though it can also be used in design courses offered

earlier in the curriculum working engineers also find it to be a readable practical overview

of the modern design process

this textbook is designed to serve as a text for undergraduate students of mechanical

engineering it covers fundamental principles design methodologies and applications of

machine  elements  it  helps  students  to  learn  to  analyse  and  design  basic  machine

elements in mechanical systems beginning with the basic concepts the book discusses

wide range of topics in design of mechanical elements the emphasis is on the underlying

concepts of design procedures the inclusion of machine tool design makes the book very

useful for the students of production engineering students will learn to design different

types of elements used in the machine design process such as fasteners shafts couplings

etc and will be able to design these elements for each application following a simple and

easy to understand approach the text contains variety of illustrated design problems in

detail step by step design procedures of different machine elements large number of

machine design data audience undergraduate students of mechanical engineering

this book deals with an interface between mechanical engineering and biology available

for the first time in paperback it reviews biological structural materials and systems and

their mechanically important features and demonstrates that function at any particular

level of biological integration is permitted and controlled by structure at lower levels of

integration five chapters discuss the properties of materials in general  and those of

biomaterials  in  particular  the  authors  examine  the  design  of  skeletal  elements  and

discuss animal and plant systems in terms of mechanical design in a concluding chapter

they investigate organisms in their environments and the insights gained from study of

the mechanical aspects of their lives
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this book focuses on the process of mechanical design it defines terms basic to studying

the design process and discusses human interface with mechanical products techniques

are presented to aid in problem understanding quality function development planning

concept generation function decomposition morphologies concept evaluation technology

assessment pugh s method product generation concurrent design and product evaluation

robust design design for assembly design for reliability cost estimations

this book is the result of lessons tutorials and other laboratories dealing with applied

mechanical  design  in  the  universities  and colleges  in  the  classical  literature  of  the

mechanical design there are quite a few books that deal directly and theory and case

studies  with  their  solutions  all  schools  engineering colleges  technical  industrial  and

research laboratories and design offices serve design works however the books on the

market remain tight in the sense that they are often works of mechanical constructions

this is certainly beneficial to the ordinary user but the organizational part of the functional

specification items is also indispensable

this  proven  and internationally  recognized  text  teaches  the  methods  of  engineering

design as a condition of successful  product development it  breaks down the design

process into phases and then into distinct steps each with its own working methods the

book provides more examples of product development it also tightens the scientific bases

of its design ideas with new solution fields in composite components building methods

mechatronics and adaptronics the economics of design and development are covered and

electronic design process technology integrated into its methods the book is sharply

written and well illustrated

mechanical  design  engineering  handbook  is  a  straight  talking  and  forward  thinking

reference covering the design specification selection use and integration of machine

elements fundamental to a wide range of engineering applications develop or refresh

your mechanical design skills in the areas of bearings shafts gears seals belts and chains

clutches and brakes springs fasteners pneumatics and hydraulics amongst other core

mechanical elements and dip in for principles data and calculations as needed to inform

and evaluate your on the job decisions covering the full spectrum of common mechanical

and machine components that act as building blocks in the design of mechanical devices

mechanical  design engineering handbook also includes worked design scenarios and

essential background on design methodology to help you get started with a problem and
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repeat selection processes with successful results time and time again this practical

handbook will  make an ideal shelf reference for those working in mechanical design

across a variety of industries and a valuable learning resource for advanced students

undertaking engineering design modules and projects as part of broader mechanical

aerospace  automotive  and  manufacturing  programs  clear  concise  text  explains  key

component  technology  with  step  by  step  procedures  fully  worked  design  scenarios

component  images  and  cross  sectional  line  drawings  all  incorporated  for  ease  of

understanding  provides  essential  data  equations  and interactive  ancillaries  including

calculation spreadsheets to inform decision making design evaluation and incorporation

of components into overall  designs design procedures and methods covered include

references to national and international standards where appropriate

this book brings together some of the most influential pieces of research undertaken

around the world in design synthesis it is the first comprehensive work of this kind and

covers all three aspects of research in design synthesis understanding what constitutes

and influences synthesis the major approaches to synthesis the diverse range of tools

that are created to support this crucial design task with its range of tools and methods

covered it is an ideal introduction to design synthesis for those intending to research in

this area as well as being a valuable source of ideas for educators and practitioners of

engineering design

an information processing model  of  the problem solving performance of  mechanical

designers  is  presented  for  four  design  tasks  conceptual  assembly  design  layout

component  design  detail  component  design  and  catalog  selection  these  tasks  are

organized into six kinds of segments called episodes which describe the goal structure of

the designer while performing the task the episodes are identified as plan assimilation

specification  verification  repair  and  documentation  the  basic  building  blocks  that

designers apply during these episodes are known as operators of which ten have been

identified select create simulate compare calculate accept reject suspend refine and

patch these operators are applied in groups which comprise four local methods identified

as generate and test generate and improve deductive thinking and means end analysis

these operators applied according to these methods constitute local design performance

identifying these processes isolates which functions need to be performed by intelligent

computer aided design tools for assisting mechanical designers observations of global

design performance independent of task type are also presented under nine topics for
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example  designers  often  pursue  a  single  conceptual  design  and  designers  find

satisfactory rather than optimal solutions to design problems these observations provide

insight as to the flexibility and level of intelligence actually needed of cad tools as well as

establishing  differences  between  observed  design  performance  and  present  design

methodologies a comparison of this research to other studies in mechanical design is

also presented to solidify what is known or not known about mechanical design this

information  has  never  previously  been  assimilated  into  coordinated  and  specific

statements these descriptions of the mechanical design process are based on the case

studies of  five mechanical  designers gathered through verbal  protocol  techniques of

cognitive  psychology  a  data  management  technique  called  breakdown  analysis  was

applied to over 36 hours of protocol data to identify the tasks episodes and operators that

describe the process of mechanical design performance

a component will not be reliable unless it is designed with required reliability reliability

based mechanical design uses the reliability to link all design parameters of a component

together to form a limit state function for mechanical design this design methodology

uses the reliability to replace the factor of safety as a measure of the safe status of a

component the goal of  this methodology is to design a mechanical  component with

required reliability and at the same time quantitatively indicates the failure percentage of

the  component  reliability  based  mechanical  design  consists  of  two  separate  books

volume 1 component under static load and volume 2 component under cyclic load and

dimension design with required reliability this book is reliability based mechanical design

volume 1 component under static load it begins with a brief discussion on the engineering

design process and the fundamental  reliability  mathematics  then the book presents

several computational methods for calculating the reliability of a component under loads

when its limit state function is established finally the book presents how to establish the

limit state functions of a component under static load and furthermore how to calculate

the reliability of typical components under simple typical static load and combined static

loads  now  we  do  know  the  reliability  of  a  component  under  static  load  and  can

quantitively specify the failure percentage of a component under static load the book

presents  many  examples  for  each  topic  and  provides  a  wide  selection  of  exercise

problems at  the  end of  each  chapter  this  book  is  written  as  a  textbook  for  junior

mechanical engineering students after they study the course of mechanics of materials

this book is also a good reference book for design engineers and presents design check

methods in such sufficient detail that those methods are readily used in the design check
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of a component under static load

mechanical design of machine components second edition strikes a balance between

theory and application and prepares students for more advanced study or professional

practice it outlines the basic concepts in the design and analysis of machine elements

using traditional methods based on the principles of mechanics of materials the text

combines the theory needed to gain insight into mechanics with numerical methods in

design it presents real world engineering applications and reveals the link between basic

mechanics and the specific design of machine components and machines publisher s
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