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Materials Selection for Hydrocarbon and Chemical Plants

New materials enable advances in engineering design. This book describes a procedure for material selection in mechanical
design, allowing the most suitable materials for a given application to be identified from the full range of materials and
section shapes available. A novel approach is adopted not found anywhere else.Materials are introduced through their
properties; materials selection charts (a new development) capture the important features of all materials, allowing rapid
retrieval of information and application of selection techniques. Merit indices, combined with charts, allow optimisation 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. The book closes with chapters on aesthetics and
industrial design. Case studies are developed as a method of illustrating the procedure and as a way of developing the
ideas further.This second edition is updated fully throughout with respect to materials developments and properties. There
are new sections on materials selections aids, and new case studies are introduced where appropriate.
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Materials Selection for Natural Fiber Composites

Understanding materials, their properties and behavior is fundamental to engineering design, and a key application of
materials science. Written for all students of engineering, this book describes the procedures for material selection in
mechanical design.

Materials, Design and Manufacturing for Lightweight Vehicles

Fuzzy logic techniques have had extraordinary growth in various engineering systems. The developments in engineering
sciences have caused apprehension in modern years due to high-tech industrial processes with ever-increasing levels of
complexity. Advanced Fuzzy Logic Approaches in Engineering Science provides innovative insights into a comprehensive
range of soft fuzzy logic techniques applied in various fields of engineering problems like fuzzy sets theory, adaptive neuro
fuzzy inference system, and hybrid fuzzy logic genetic algorithms belief networks in industrial and engineering settings. The
content within this publication represents the work of particle swarms, fuzzy computing, and rough sets. It is a vital
reference source for engineers, research scientists, academicians, and graduate-level students seeking coverage on topics
centered on the applications of fuzzy logic in high-tech industrial processes.

Materials Selection in Mechanical Design

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 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
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Modern Methods of Construction Design

Offering a solid, basic, 'real-world' background on materials processing and properties, this up-to-date text exposes readers
to holistic, integrated, and concurrent engineering approaches in design - helping them understand how the material
selection was processed, how it is going to be fabricated, and how it is going to be used. 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 statutory requirements,
including environmental regulations and recycling, and case studies are integrated throughout to illustrate the selection
process. For mechanical, aerospace, and civil engineers.

Materials Selection in Mechanical 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 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

Nanomaterials, Nanotechnologies and Design
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This reference describes advanced computer modeling and simulation procedures to predict material properties and
component design including mechanical properties, microstructural evolution, and materials behavior and performance.
The book illustrates the most effective modeling and simulation technologies relating to surface-engineered compounds, f

Materials Selection in Mechanical Design

Materials: Engineering, Science, Processing and Design, Second Edition, was developed to guide material selection and
understanding for a wide spectrum of engineering courses. The approach is systematic, leading from design requirements
to a prescription for optimized material choice. This book presents the properties of materials, their origins, and the way
they enter engineering design. The book begins by introducing some of the design-limiting properties: physical properties,
mechanical properties, and functional properties. It then turns to the materials themselves, covering the families, the
classes, and the members. It identifies six broad families of materials for design: metals, ceramics, glasses, polymers,
elastomers, and hybrids that combine the properties of two or more of the others. The book presents a design-led strategy
for selecting materials and processes. It explains material properties such as yield and plasticity, and presents elastic
solutions for common modes of loading. The remaining chapters cover topics such as the causes and prevention of material
failure; cyclic loading; fail-safe design; and the processing of materials. * 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
http://textbooks.elsevier.com * Links with the Cambridge Engineering Selector (CES EduPack), the powerful materials
selection software. See www.grantadesign.com for information NEW TO THIS EDITION: "Guided Learning" sections on
crystallography, phase diagrams and phase transformations enhance students' learning of these key foundation topics
Revised and expanded chapters on durability, and processing for materials properties More than 50 new worked examples
placed throughout the text Available online testing and assessment component helps students assess their knowledge of
the topics - Email textbooks@elsevier.com for details Link to interactive online materials science tutorials updated with new
self test questions

Materials and Sustainable Development

Unlike any other text of its kind, Materials Selection and Applications in Mechanical Engineering contains complete and in-
depth coverage on materials of use, their principles, processing and handling details; along with illustrative examples and
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sample projects. It clearly depicts the needed topics and gives adequate coverage with ample examples so that ME
students can appreciate the relevance of materials to their discipline. Featuring the basic principles of materials selection
for application in various engineering outcomes, the contents of this text follow those of the common first-level introductory
course in materials science and engineering. Directed toward mechanical engineering, it introduces the materials
commonly used in this branch, along with an exhaustive description of their properties that decide their functional
characteristics and selection for use, typical problems encountered during application due to improper processing or
handling of materials, non-destructive test procedures used in maintenance to detect and correct problems, and much
more. What's more, numerous examples and project-type analyses to select proper materials for application are provided.
With the use of this unique text, teaching a relevant second-level course in materials to ME majors has never been easier!
Covers all aspects of engineering materials necessary for their successful utilization in mechanical components and
systems. Defines a procedure to evaluate the materials' performance efficiency in engineering applications and illustrates it
with a number of examples. Includes sample project activities, along with a number of assignments for self exercise. Keeps
chapters short and targeted toward specific topics for easy assimilation. Contains several unique chapters, including
microprocessing, MEMS, problems encountered during use of materials in mechanical components, and NDT procedures
used to detect common defects such as cracks, porosity and gas pockets, internal residual stresses, etc. Features
commonly used formulae in mechanical system components in an appendix. Several tables containing material properties
are included throughout the book.

Selection of Polymeric Materials

New materials enable advances in engineering design. This book describes a procedure for material selection in mechanical
design, allowing the most suitable materials for a given application to be identified from the full range of materials and
section shapes available. A novel approach is adopted not found elsewhere. Materials are introduced through their
properties; materials selection charts (a new development) capture the important features of all materials, allowing rapid
retrieval of information and application of selection techniques. Merit indices, combined with charts, allow optimisation 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. The book closes with chapters on aesthetics and
industrial design. Case studies are developed as a method of illustrating the procedure and as a way of developing the
ideas further.

Handbook of Materials Selection
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Materials Selection in Mechanical Design

Materials: Engineering, Science, Processing and Design, Second Edition, was developed to guide material selection and
understanding for a wide spectrum of engineering courses. The approach is systematic, leading from design requirements
to a prescription for optimized material choice. This book presents the properties of materials, their origins, and the way
they enter engineering design. The book begins by introducing some of the design-limiting properties: physical properties,
mechanical properties, and functional properties. It then turns to the materials themselves, covering the families, the
classes, and the members. It identifies six broad families of materials for design: metals, ceramics, glasses, polymers,
elastomers, and hybrids that combine the properties of two or more of the others. The book presents a design-led strategy
for selecting materials and processes. It explains material properties such as yield and plasticity, and presents elastic
solutions for common modes of loading. The remaining chapters cover topics such as the causes and prevention of material
failure; cyclic loading; fail-safe design; and the processing of materials. * 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 * Links with the Cambridge Engineering Selector (CES EduPack), the
powerful materials selection software. See www.grantadesign.com for information NEW TO THIS EDITION: "Guided
Learning" sections on crystallography, phase diagrams and phase transformations enhance students’ learning of these key
foundation topics Revised and expanded chapters on durability, and processing for materials properties More than 50 new
worked examples placed throughout the text

Mechanical Design

Covers the basic principles of failure of metallic and non-metallic materials in mechanical design applications. Updated to
include new developments on fracture mechanics, including both linear-elastic and elastic-plastic mechanics. Contains new
material on strain and crack development and behavior. Emphasizes the potential for mechanical failure brought about by
the stresses, strains and energy transfers in machine parts that result from the forces, deflections and energy inputs
applied.

Handbook of Materials Selection for Engineering Applications

This book presents topics on the basics of materials selection and design which will give a better understanding on the
selection methods and then find suitable materials for the applications. This book draws the simple and straightforward
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quantitative methods followed by knowledge-based expert system approach with real and tangible case studies to show
how undergraduate or post-graduate students or engineers can apply their knowledge on materials selection and design.
Topics discussed in this book contain special features such as illustration, tables and tutorial questions for easy
understanding. A few published books or documents are available, hence this book will be very useful for those who use (or
want to use) materials selection approach without the advantages of having had comprehensive knowledge or expertise in
this materials’ world.

The Principles of Materials Selection for Engineering Design

Introducing a new engineering product or changing an existing model involves making designs, reaching economic
decisions, selecting materials, choosing manufacturing processes, and assessing its environmental impact. These activities
are interdependent and should not be performed in isolation from each other. This is because the materials and proce

Engineering Materials in Mechanical Design

Describes the systematic procedure for using process and mechanical design information to select construction materials
suitable for a range of chemical and hydrocarbon processing plants. The volume features tables for locating the American
Society for Testing and Materials (ASTM) product form specifications for construction materials that have code-allowable
design stresses. It analyzes threshold values for degradation phenomena involving thermal damage.

Computer-Aided Materials Selection During Structural Design

This reference describes advanced computer modeling and simulation procedures to predict material properties and
component design including mechanical properties, microstructural evolution, and materials behavior and performance.
The book illustrates the most effective modeling and simulation technologies relating to surface-engineered compounds,
fastener design, quenching and tempering during heat treatment, and residual stresses and distortion during forging,
casting, and heat treatment. Written by internationally recognized experts in the field, it enables researchers to enhance
engineering processes and reduce production costs in materials and component development.

Multi-criteria Decision Analysis for Supporting the Selection of Engineering Materials in
Product Design

This book has been created on the basis of contributions to the 54th International Conference of Machine Design
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Departments that was held for the 60th anniversary of Technical University of Liberec. This international conference which
follows a tradition going back more than 50 years is one of the longest-running series of conferences held in central Europe,
dealing with methods and applications in machine design. The main aim of the conference was to provide an international
forum where experts, researchers, engineers and industrial practitioners, managers and Ph.D. students could meet, share
their experiences and present the results of their efforts in the broad field of machine design and related fields. The book
has seven chapters which focus on new knowledge of machine design, optimization, tribology, experimental methods and
measuring, engineering analyses and product innovation. Authors presented new design methods of machine parts and
more complex assemblies with the help of numerical methods such as FEM. Research, measurements and studies of new
materials, including composites for energy-efficient constructions are also described. The book also includes solutions and
results useful for optimization and innovation of complex design problems in various industries.

Materials and Design

Integrated Design of Multiscale, Multifunctional Materials and Products is the first of its type to consider not only design of
materials, but concurrent design of materials and products. In other words, materials are not just selected on the basis of
properties, but the composition and/or microstructure iw designed to satisfy specific ranged sets of performance
requirements. This book presents the motivation for pursuing concurrent design of materials and products, thoroughly
discussing the details of multiscale modeling and multilevel robust design and provides details of the design
methods/strategies along with selected examples of designing material attributes for specified system performance. It is
intended as a monograph to serve as a foundational reference for instructors of courses at the senior and introductory
graduate level in departments of materials science and engineering, mechanical engineering, aerospace engineering and
civil engineering who are interested in next generation systems-based design of materials. First of its kind to consider not
only design of materials, but concurrent design of materials and products Treatment of uncertainty via robust design of
materials Integrates the "materials by design approach" of Olson/Ques Tek LLC with the "materials selection" approach of
Ashby/Granta Distinquishes the processes of concurrent design of materials and products as an overall systems design
problem from the field of multiscale modeling Systematic mathematical algorithms and methods are introduced for robust
design of materials, rather than ad hoc heuristics--it is oriented towards a true systems approach to design of materials and
products

Materials Selection in Mechanical Design: Das Original mit Übersetzungshilfen

Reflecting the rapid advances in new materials development, this work offers up-to-date information on the properties and
applications of various classes of metals, polymers, ceramics and composites. It aims to simplify the materials selection
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process and show how to lower materials and manufacturing costs, drawing on such sources as vendor supplied and quality
control test data.

Materials and Design

Materials Selection in Mechanical Design

This book, from noted materials selection authority Mike Ashby, provides a structure and framework for analyzing
sustainable development and the role of materials in it. The aim is to introduce ways of exploring sustainable development
to readers in a way that avoids simplistic interpretations and approaches complexity in a systematic way. There is no
completely "right" answer to questions of sustainable development – instead, there is a thoughtful, well-researched
response that recognizes concerns of stakeholders, the conflicting priorities and the economic, legal and social aspects of a
technology as well as its environmental legacy. The intent is not to offer solutions to sustainability challenges but rather to
improve the quality of discussion and enable informed, balanced debate. Winner of a 2016 Most Promising New Textbook
Award from the Textbook and Academic Authors Association Describes sustainable development in increasingly detailed
progression, from a broad overview to specific tools and methods Six chapter length case studies on such topics as
biopolymers, electric cars, bamboo, and lighting vividly illustrate the sustainable development process from a materials
perspective Business and economic aspects are covered in chapters on corporate sustainability and the "circular materials
economy" Support for course use includes online solutions manual and image bank

Selection and Use of Engineering Materials

Das englischsprachige, weltweit anerkannte Standardwerk zur Werkstoffauswahl - als neuer Buchtyp speziell für die
Bedürfnisse deutschsprachiger Leser angepasst! Der Zusatznutzen, den dieses Buch bietet ist das Lesen und Lernen im
englischen Original zu erleichtern und gleichzeitig in die spezielle Fachterminologie einzuführen und zwar durch: -
Übersetzungshilfen in der Randspalte zur Fachterminologie und zu schwierigen normalsprachlichen Ausdrücken - Ein
zweisprachiges Fachwörterbuch zum raschen Nachschlagen

Materials and Process Selection for Engineering Design

Bestselling author Ashby guides readers through the process of selecting materials on the basis of their design suitability.
Many excellent attribute RmapsS are included, which enable complex comparative information to be readily grasped. Full-
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color photos and illustrations throughout aid the understanding of concepts.

An Introduction to Materials Engineering and Science for Chemical and Materials Engineers

Today engineers, designers, buyers and all those who have to work with plastics face a dilemma. There has been a
proliferation of test methods by which plastic properties are measured. The property data measured by these test methods
are not identical and sometimes have large differences. How are engineers, designers, buyers going to decide the type and
resin grade and their property data? Which are the valid test methods? The right plastic property data are the difference
between success and failure of a design, thus making the property selection process critical. For the first time this book
provides a simple and efficient approach to a highly complex and time consuming task. There are over 26,000 different
grades of polymers and millions of parts and applications, further adding to the difficulty of the selection process. Selection
of Polymeric Materials steers engineers and designers onto the right path to selecting the appropriate values for each
plastic property. A large amount of property information has been provided to teach and assist the plastic part designer and
others in selecting the right resin and properties for an application. Various standards including ASTM, ISO, UL, and British
Specifications have been discussed to help the readers in making sound decisions. • A simple and efficient approach to a
highly complex and time consuming task. • Allows engineers to select from various standards including ASTM, ISO, UL, and
British Specification. • Presents information on properties such as tensile strength, melt temperature, continuous service
temperature, moisture exposure, specific gravity and flammability ratings. • Tried and true values narrow myriad choices
down quickly for readers.

Failure of Materials in Mechanical Design

'Materials and Design' offers an accessible and systematic approach to the selection of materials and the ways in which
they can be used. The book is aimed at the industrial designer who may have limited technical support.

Materials

An innovative resource for materials properties, their evaluation, and industrial applications The Handbook of Materials
Selection provides information and insight that can be employed in any discipline or industry to exploit the full range of
materials in use today-metals, plastics, ceramics, and composites. This comprehensive organization of the materials
selection process includes analytical approaches to materials selection and extensive information about materials available
in the marketplace, sources of properties data, procurement and data management, properties testing procedures and
equipment, analysis of failure modes, manufacturing processes and assembly techniques, and applications. Throughout the
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handbook, an international roster of contributors with a broad range of experience conveys practical knowledge about
materials and illustrates in detail how they are used in a wide variety of industries. With more than 100 photographs of
equipment and applications, as well as hundreds of graphs, charts, and tables, the Handbook of Materials Selection is a
valuable reference for practicing engineers and designers, procurement and data managers, as well as teachers and
students.

Materials Enabled Designs

Materials Selection for Natural Fiber Composites covers the use of various tools and techniques that can be applied for
natural fiber composite selection to expand the sustainable design possibilities and support cleaner production
requirements. These techniques include the analytical hierarchy process, knowledge-based system, Java based materials
selection system, artificial neural network, Pugh selection method, and the digital logic technique. Information on related
topics, such as materials selection and design, natural fiber composites, and materials selection for composites are
discussed to provide background information to the main topic. Current developments in selecting the natural fiber
composite material system, including the natural fiber composites and their constituents (fibers and polymers) is the main
core of the book, with in detailed sections on various technical, environmental and economic issues to enhance both
environmental indices and the industrial sustainability theme. Recent developments on the analytical hierarchy process in
natural fiber composite materials selection, materials selection for natural fiber composites, and knowledge based system
for natural fiber composite materials selection are also discussed. Focuses on materials selection for natural fiber
composites Covers potential tools and techniques, such as analytical hierarchy process, knowledge-based systems, Java-
based materials selection system, artificial neural network, the Pugh selection method and digital logic technique Contains
contributions from leading experts in the field

Materials and the Environment

The selection of the proper materials for a structural component is a critical activity that is governed by many, often
conflicting factors. Incorporating materials expert systems into CAD/CAM operations could assist designers by suggesting
potential manufacturing processes for particular products to facilitate concurrent engineering, recommending various
materials for a specific part based on a given set of characteristics, or proposing possible modifications of a design if
suitable materials for a particular part do not exist. This book reviews the structural design process, determines the
elements, and capabilities required for a materials selection expert system to assist design engineers, and recommends the
areas of expert system and materials modeling research and development required to devise a materials-specific design
system.
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Materials Selection in Mechanical Design

Research into the manufacture of lightweight automobiles is driven by the need to reduce fuel consumption to preserve
dwindling hydrocarbon resources without compromising other attributes such as safety, performance, recyclability and cost.
Materials, design and manufacturing for lightweight vehicles will make it easier for engineers to not only learn about the
materials being considered for lightweight automobiles, but also to compare their characteristics and properties. Part one
discusses materials for lightweight automotive structures with chapters on advanced steels for lightweight automotive
structures, aluminium alloys, magnesium alloys for lightweight powertrains and automotive structures, thermoplastics and
thermoplastic matrix composites and thermoset matrix composites for lightweight automotive structures. Part two reviews
manufacturing and design of lightweight automotive structures covering topics such as manufacturing processes for light
alloys, joining for lightweight vehicles, recycling and lifecycle issues and crashworthiness design for lightweight vehicles.
With its distinguished editor and renowned team of contributors, Materials, design and manufacturing for lightweight
vehicles is a standard reference for practicing engineers involved in the design and material selection for motor vehicle
bodies and components as well as material scientists, environmental scientists, policy makers, car companies and
automotive component manufacturers. Provides a comprehensive analysis of the materials being used for the manufacture
of lightweight vehicles whilst comparing characteristics and properties Examines crashworthiness design issues for
lightweight vehicles and further emphasises the development of lightweight vehicles without compromising safety
considerations and performance Explores the manufacturing process for light alloys including metal forming processes for
automotive applications

Modeling and Simulation for Material Selection and Mechanical Design

Thermoplastic Material Selection: A Practical Guide presents current information on how proper material selection is a
critical component of any manufactured product. The text is a practical guide to a difficult process, giving the reader a
fundamental grounding in thermoplastic materials and providing the tools they need to save time, money, and frustration.
The book provides an overview of the most commonly used thermoplastic materials, including discussions of the different
chemical families, plastics categories, and material grades - and the implications of these differences on the material
selection process. It provides fresh insights on the traditional methods of material selection based on performance and cost,
and also discusses the use of non-traditional methods based on subjective evaluation. Subsequent sections include
references on tools that can be used to conduct further exploration, how to accurately select the most suitable material,
writing an effective material specification, and working with material suppliers and distributors. Presents current
information on how proper thermoplastics material selection is a critical component of any manufactured product A
practical guide to a difficult process, giving the reader a fundamental grounding in thermoplastics material selection and
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providing the tools they need to save time, money, and frustration Delivers insights on the traditional methods of material
selection based on performance and cost, and introduces nontraditional methods based on size, form, appearance, and feel

Materials Selection in Mechanical Design, Fourth Edition

How could nanotechnology not perk the interest of any designer, engineer or architect? Exploring the intriguing new
approaches to design that nanotechnologies offer, Nanomaterials, Nanotechnologies and Design is set against the
sometimes fantastic sounding potential of this technology. Nanotechnology offers product engineers, designers, architects
and consumers a vastly enhanced palette of materials and properties, ranging from the profound to the superficial. It is for
engineering and design students and professionals who need to understand enough about the subject to apply it with real
meaning to their own work. * World-renowned author team address the hot-topic of nanotechnology * The first book to
address and explore the impacts and opportunities of nanotech for mainstream designers, engineers and architects * Full
colour production and excellent design: guaranteed to appeal to everyone concerned with good design and the use of new
materials

Materials Selection and Applications in Mechanical Engineering

An Introduction to Materials Engineering and Science forChemical and Materials Engineers provides a solid background
inmaterials engineering and science for chemical and materialsengineering students. This book: Organizes topics on two
levels; by engineering subject area andby materials class. Incorporates instructional objectives, active-learningprinciples,
design-oriented problems, and web-based information andvisualization to provide a unique educational experience for
thestudent. Provides a foundation for understanding the structure andproperties of materials such as ceramics/glass,
polymers,composites, bio-materials, as well as metals and alloys. Takes an integrated approach to the subject, rather than
a"metals first" approach.

Thermoplastic Material Selection

Addressing the growing global concern for sustainable engineering, Materials and the Environment, 2e is the only book
devoted exclusively to the environmental aspects of materials. It explains the ways in which we depend on and use
materials and the consequences these have, and it introduces methods for thinking about and designing with materials
within the context of minimizing environmental impact. Along with its noted in-depth coverage of material consumption, the
material life-cycle, selection strategies, and legislative aspects, the second edition includes new case studies, important
new chapters on Materials for Low Carbon Power and Material Efficiency, all illustrated by in-text examples and expanded
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exercises. This book is intended for instructors and students as well as materials engineers and product designers who need
to consider the environmental implications of materials in their designs. Introduces methods and tools for thinking about
and designing with materials within the context of their role in products and the environmental consequences Contains
numerous case studies showing how the methods discussed in the book can be applied to real-world situations Includes full-
color data sheets for 40 of the most widely used materials, featuring such environmentally relevant information as their
annual production and reserves, embodied energy and process energies, carbon footprints, and recycling data New to this
edition: New chapter of Case Studies of Eco-audits illustrating the rapid audit method New chapter on Materials for Low
Carbon Power examines the consequences for materials supply of a major shift from fossil-fuel based power to power from
renewables New chapter exploring Material Efficiency, or design and management for manufacture to provide the services
we need with the least production of materials Recent news-clips from the world press that help place materials issues into
a broader context.are incorporated into all chapters End-of-chapter exercises have been greatly expanded The datasheets
of Chapter 15 have been updated and expanded to include natural and man-made fibers

Materials

This book describes the growing field of multi-criteria decision making (MCDM) as applied to materials selection in product
design. Useful in academic and research contexts, as well as to practitioners in materials engineering and design, it aids
readers in producing successful designs by improving the decision-making process in materials selection. It is a constant
challenge for designers, even when educated in the fundamentals of materials and mechanical engineering, to select the
best materials to satisfy complex design problems. Current approaches to materials selection range from the use of
intuition and experience to computer-based methods including electronic databases and search engines. Increasingly,
MCDM methods are proving effective in materials selection for complex design problems. These methods supplement
existing quantitative methods, such as selection charts, by allowing simultaneous consideration of design attributes,
component configurations and types of material. Discusses the rationale for optimal materials selection in the context of
achieving the best engineering design Describes methodologies for supporting enhanced decision-making in materials
selection Includes end-of-chapter review questions and practical case studies from biomedical and aerospace engineering
applications

Materials Selection and Design

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 picture view of how materials should be selected—not only for a desired function but also
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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

Materials and Design

Materials Selection in Mechanical Design, Fifth Edition, 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. Extensively revised for this fifth edition, the book is recognized as one of the leading materials
selection texts, providing a unique and innovative resource for students, engineers, and product/industrial designers.
Includes significant revisions to chapters on advanced materials selection methods and process selection, with coverage of
newer processing developments such as additive manufacturing Contains a broad scope of new material classes covered in
the text with expanded data tables that include “functional materials such as piezoelectric, magnetostrictive, magneto-
caloric, and thermo-electric materials Presents improved pedagogy, such as new worked examples throughout the text and
additional end-of-chapter exercises (moved from an appendix to the relevant chapters) to aid in student learning and to
keep the book fresh for instructors through multiple semesters “Forces for Change chapter has been re-written to outline
the links between materials and sustainable design

Modeling and Simulation for Material Selection and Mechanical Design

Integrated Design of Multiscale, Multifunctional Materials and Products

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. Extensively revised for this fourth edition, Materials
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Selection in Mechanical Design is recognized as one of the leading materials selection texts, and provides a unique and
genuinely innovative resource. Features new to this edition * Material property charts now in full color throughout *
Significant revisions of chapters on engineering materials, processes and process selection, and selection of material and
shape while retaining the book's hallmark structure and subject content * Fully revised chapters on hybrid materials and
materials and the environment * Appendix on data and information for engineering materials fully updated * Revised and
expanded end-of-chapter exercises and additional worked examples Materials are introduced through their properties;
materials selection charts (also 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, exercise materials and a separate, online Instructor's Manual.
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, now with full color material property charts * Includes
significant revisions of chapters on engineering materials, processes and process selection, and selection of material and
shape while retaining the book's hallmark structure and subject content * Fully revised chapters on hybrid materials and
materials and the environment * Appendix on data and information for engineering materials fully updated * Revised and
expanded end-of-chapter exercises and additional worked examples

Advanced Fuzzy Logic Approaches in Engineering Science

Selection and Use of Engineering Materials, Second Edition covers the substantial development in the selection and
application of materials and of associated materials. This book is organized into four parts encompassing 20 chapters that
also consider the advances in materials databases and computer programs. The first part deals with the motivation, cost
basis, service requirements, failure analysis, specifications, and quality control of engineering materials. The second part
describes the mechanical properties of these materials, including static strength, toughness, stiffness, fatigue, creep, and
temperature resistance. The third part examines the selection requirements for surface durability, such as corrosion and
wear resistance. This part also explores the relationship between materials selection and materials processing, as well as
the formalization of selection procedures. The fourth part provides some case studies in materials selection. This book will
prove useful to materials scientists and practicing engineers.
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