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materials selection in mechanical design sixth edition winner of a 2018 textbook
excellence award texty describes the procedures for material selection in mechanical
design to ensure that the most suitable materials for a given application are identified
from the full range of materials and section shapes available recognized as the world s
leading materials selection textbook users will find a unique and innovative resource for
students engineers and product industrial designers selected revisions to this new edition
ensure the book will continue to meet the needs of all those whose studies or careers
involve selecting the best material for the project at hand includes new or expanded
coverage of materials selection in areas such as additive manufacturing biomedical
manufacturing digital manufacturing and cyber manufacturing includes an update to the
hybrid chapter which has been enhanced with expanded hybrid case presents improved
pedagogy including new worked examples throughout the text case studies homework
problems and mini projects to aid in student learning maintains its hallmark features of
full color presentation with numerous ashby materials selection charts high quality

illustrations and a focus on sustainable design

understanding materials their properties and behavior is fundamental to engineering
design and a key application of materials science written for all students of engineering
materials science and design this book describes the procedures for material selection in
mechanical design in order to ensure that the most suitable materials for a given
application are identified from the full range of materials and section shapes available
fully revised and expanded for this third edition materials selection in mechanical design

is recognized as one of the leading texts and provides a unique and genuinely innovative
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resource features new to this edition new chapters on topics including process selection
material and shape selection design of hybrid materials environmental factors and
industrial design reader friendly approach and attractive easy to use two color
presentation the methods developed in the book are implemented in granta design s
widely used ces educational software materials are introduced through their properties
materials selection charts now available on line capture the important features of all
materials allowing rapid retrieval of information and application of selection techniques
merit indices combined with charts allow optimization of the materials selection process
sources of material property data are reviewed and approaches to their use are given
material processing and its influence on the design are discussed new chapters on
environmental issues industrial engineering and materials design are included as are new
worked examples and exercise materials new case studies have been developed to further
illustrate procedures and to add to the practical implementation of the text the new
edition of the leading materials selection text expanded and fully revised throughout with
new material on key emerging topics an even more student friendly approach and

attractive easy to use two color presentation

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
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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
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

materials are the stuff of design from the very beginning of human history materials have
been taken from the natural world and shaped modified and adapted for everything from
primitive tools to modern electronics this renowned book by noted materials engineering
author mike ashby and industrial designer kara johnson explores the role of materials and
materials processing in product design with a particular emphasis on creating both
desired aesthetics and functionality the new edition features even more of the highly

useful materials profiles that give critical design processing performance and
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applications criteria for each material in question the reader will find information ranging
from the generic and commercial names of each material its physical and mechanical
properties its chemical properties its common uses how it is typically made and
processed and even its average price and with improved photographs and drawings the
reader is taken even more closely to the way real design is done by real designers
selecting the optimum materials for a successful product the best guide ever published on
the on the role of materials past and present in product development by noted materials
authority mike ashby and professional designer kara johnson now with even better
photos and drawings on the design process significant new section on the use of re
cycled materials in products and the importance of sustainable design for manufactured
goods and services enhanced materials profiles with addition of new materials types like

nanomaterials advanced plastics and bio based materials

introduction to materials science and engineering a design led approach is ideal for a first
course in materials for mechanical civil biomedical aerospace and other engineering
disciplines the authors systematic method includes first analyzing and selecting
properties to match materials to design through the use of real world case studies and
then examining the science behind the material properties to better engage students
whose jobs will be centered on design or applied industrial research as with ashby s other
leading texts the book emphasizes visual communication through material property
charts and numerous schematics better illustrate the origins of properties their
manipulation and fundamental limits design led approach motivates and engages students
in the study of materials science and engineering through real life case studies and
illustrative applications requires a minimum level of math necessary for a first course in
materials science and engineering highly visual full color graphics facilitate
understanding of materials concepts and properties chapters on materials selection and
design are integrated with chapters on materials fundamentals enabling students to see
how specific fundamentals can be important to the design process several topics are

expanded separately as guided learning units crystallography materials selection in
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design process selection in design and phase diagrams and phase transformations for
instructors a solutions manual image bank and other ancillaries are available at educate
elsevier com book details 9780081023990

the first volume of the wiley series environmentally conscious mechanical design focuses
on the foundations of environmental design both understanding it and implementing it
coverage includes the important technical and analytical techniques and best practices of
designing industrial business and consumer products that are environmentally friendly
and meet environmental regulations topics covered include optiizing designs design for
environment dfe practices guidelines methods and tools life cycle assessment and design
reverse engineering iso 14000 and environmental management systems ems standards

and others

widely adopted around the world this is a core materials science and mechanical
engineering text engineering materials 1 gives a broad introduction to the properties of
materials used in engineering applications with each chapter corresponding to one lecture
it provides a complete introductory course in engineering materials for students with no
previous background in the subject ashby jones have an established successful track
record in developing understanding of the properties of materials and how they perform
in reality one of the best selling materials properties texts well known well established
and well liked new student friendly format with enhanced pedagogy including many

more case studies worked examples and student questions world renowned author team

the ultimate materials engineering resource for anyone developing skills and
understanding of materials properties and selection for engineering applications the book
is a visually lead approach to understanding core materials properties and how these
apply to selection and design linked with granta design s market leading materials
selection software which is used by organisations as diverse as rolls royce ge aviation
honeywell nasa and los alamos national labs a complete introduction to the science and

selection of materials in engineering manufacturing processing and product design
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unbeatable package from professor mike ashby the world s leading materials selection
innovator and developer of the granta design materials selection software links to
materials selection software used widely by brand name corporations which shows how

to optimise materials choice for products by performance charateristics or cost

the primary focus of this book accordingly is to provide insight into the fundamentals
applications manufacturing aspects and properties mechanical thermal electrical etc of
metal foams their potential applications in various small as well as large scale industries
are highlighted the present book also focuses on aspects of designing simple structures
by taking into account loading conditions under tensile compressive or torsional stress
for metals and their foams in view of theoretical analysis clear explanation is provided as
how metal foams can exhibit better structural properties when compared to their parent
metal it is hoped that the present book in view of significant application potential of
metal foams in near future will be extremely useful to students and academicians in
tertiary institutes and researchers working in research labs who are attempting to find

lightweight solutions

a comprehensive reference on the properties selection processing and applications of the
most widely used nonmetallic engineering materials section 1 general information and
data contains information applicable both to polymers and to ceramics and glasses it
includes an illustrated glossary a collection of engineering tables and data and a guide to
materials selection sections 2 through 7 focus on polymeric materials plastics elastomers
polymer matrix composites adhesives and sealants with the information largely updated
and expanded from the first three volumes of the engineered materials handbook
ceramics and glasses are covered in sections 8 through 12 also with updated and

expanded information annotation copyright by book news inc portland or

there are books aplenty on materials selection criteria for engineering design most cover
the physical and mechanical properties of specific materials but few offer much in the

way of total product design criteria this innovative new text reference will give the big
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picture view of how materials should be selected not only for a desired function but also
for their ultimate performance durability maintenance replacement costs and so on even
such factors as how a material behaves when packaged shipped and stored will be taken
into consideration for without that knowledge a design engineer is often in the dark as to
how a particular material used in particular product or process is going to behave over
time how costly it will be and ultimately how successful it will be at doing what is
supposed to do this book delivers that knowledge brief but comprehensive review of
major materials functional groups mechanical electrical thermal chemical by major
material categories metals polymers ceramics composites invaluable guidance on
selection criteria at early design stage including such factors as functionality durability
and availability insight into lifecycle factors that affect choice of materials beyond
simple performance specs including manufacturability machinability shelf life packaging
and even shipping characteristics unique help on writing materials selection

specifications

multi criteria decision analysis for supporting the selection of engineering materials in
product design second edition provides readers with tactics they can use to optimally
select materials to satisfy complex design problems when they are faced with the vast
range of materials available current approaches to materials selection range from the use
of intuition and experience to more formalized computer based methods such as
electronic databases with search engines to facilitate the materials selection process
recently multi criteria decision making mcdm methods have been applied to materials
selection demonstrating significant capability for tackling complex design problems this
book describes the rapidly growing field of mcdm and its application to materials
selection it aids readers in producing successful designs by improving the decision
making process this new edition updates and expands previous key topics including new
chapters on materials selection in the context of design problem solving and multiple
objective decision making also presenting a significant amount of additional case studies

that will aid in the learning process describes the advantages of quality function
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deployment qfd in the materials selection process through different case studies presents
a methodology for multi objective material design optimization that employs design of
experiments coupled with finite element analysis supplements existing quantitative
methods of materials selection by allowing simultaneous consideration of design
attributes component configurations and types of material provides a case study for

simultaneous materials selection and geometrical optimization processes

introducing readers to the methodology of engineering design the book shows how
materials selection comes into play during the design of a component or a structure and
examines such engineering requirements as stress mode of loading corrosion and
performance efficiencies of materials readers are acquainted with the factors of costs and
statuatory requirements including environmental regulations and recycling and case

studies are integrated throughout to illustrate the selection process

materials third edition is the essential materials engineering text and resource for
students developing skills and understanding of materials properties and selection for
engineering applications this new edition retains its design led focus and strong emphasis
on visual communication while expanding its inclusion of the underlying science of
materials to fully meet the needs of instructors teaching an introductory course in
materials a design led approach motivates and engages students in the study of materials
science and engineering through real life case studies and illustrative applications highly
visual full color graphics facilitate understanding of materials concepts and properties for
instructors a solutions manual lecture slides online image bank and materials selection
charts for use in class handouts or lecture presentations are available at textbooks
elsevier com the number of worked examples has been increased by 50 while the number
of standard end of chapter exercises in the text has been doubled coverage of materials
and the environment has been updated with a new section on sustainability and
sustainable technology the text meets the curriculum needs of a wide variety of courses
in the materials and design field including introduction to materials science and

engineering engineering materials materials selection and processing and materials in
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design design led approach motivates and engages students in the study of materials
science and engineering through real life case studies and illustrative applications highly
visual full color graphics facilitate understanding of materials concepts and properties
chapters on materials selection and design are integrated with chapters on materials
fundamentals enabling students to see how specific fundamentals can be important to the
design process for instructors a solutions manual lecture slides online image bank and
materials selection charts for use in class handouts or lecture presentations are available
at textbooks elsevier com links with the cambridge engineering selector ces edupack the
powerful materials selection software see grantadesign com for information new to this
edition text and figures have been revised and updated throughout the number of worked
examples has been increased by 50 the number of standard end of chapter exercises in
the text has been doubled coverage of materials and the environment has been updated

with a new section on sustainability and sustainable technology
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