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possible previously and in material systems that now provide sufficient
performance to be qualified in end-use mission-critical applications.
After decades of research and development, laser powder bed fusion
Is now enabling a new era of digitally driven manufacturing.
Fundamentals of Laser Powder Bed Fusion of Metals will provide the
fundamental principles in a broad range of topics relating to metal
laser powder bed fusion. The target audience includes new users,
focusing on graduate and undergraduate students; however, this
Engineering Graphics with AutoCAD 2020 Oxford University Press book can also serve as a reference for experienced users as well,

Laser powder bed fusion of metals is a technology that makes use of a including senior researchers and engineers in industry. The current
laser beam to selectively melt metal powder layer-by-layer in order to best practices are discussed in detail, as well as the limitations,
fabricate complex geometries in high performance materials. The challenges, and potential research and commercial opportunities
technology is currently transforming aerospace and biomedical moving forward. Presents laser powder bed fusion fundamentals, as
manufacturing and its adoption is widening into other industriesas ~ Well as their inherent challenges Provides an up-to-date summary of
well, including automotive, energy, and traditional manufacturing.  this advancing technology and its potential Provides a comprehensive

With an increase in design freedom brought to bear by additive textbook for universities, as well as a reference for industry Acts as
manufacturing, new opportunities are emerging for designs not quick-reference guide
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Theoretical Foundations John Wley & Sons

Physi cal Foundations of Materials

Sci enceSpri nger Science & Business Medi a
Materials Science and Engineering Properties, Sl Edition
Cambridge University Press

The goal of this Volume "Conceptual Foundations of Materials: A
standard model for ground- and excited-state properties" is to
present the fundamentals of electronic structure theory that are
central to the understanding and prediction of materials
phenomena and properties. The emphasis is on foundations and
concepts. The Sections are designed to offer a broad and
comprehensive perspective of the field. They cover the basic
aspects of modern electronic structure approaches and highlight
their applications to the structural (ground state, vibrational,
dynamic and thermodynamic, etc.) and electronic
(spectroscopic, dielectric, magnetic, transport, etc.) properties of
real materials including solids, clusters, liquids, and
nanostructure materials. This framework also forms a basis for
studies of emergent properties arising from low-energy electron
correlations and interactions such as the quantum Hall effects,
superconductivity, and other cooperative phenomena. Although
some of the basics and models for solids were developed in the
early part of the last century by figures such as Bloch, Pauli,
Fermi, and Slater, the field of electronic structure theory went
through a phenomenal growth during the past two decades,
leading to new concepts, understandings, and predictive
capabilities for determining the ground- and excited-state
properties of real, complex materials from first principles. For
example, theory can now be used to predict the existence and
properties of materials not previously realized in nature or in the
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laboratory. Computer experiments can be performed to examine
the behavior of individual atoms in a particular process, to
analyze the importance of different mechanisms, or just to see
what happen if one varies the interactions and parameters in the
simulation. Also, with ab initio calculations, one can determine
from first principles important interaction parameters which are
needed in model studies of complex processes or highly
correlated systems. Each time a new material or a novel form of
a material is discovered, electronic structure theory inevitably
plays a fundamental role in unraveling its properties. Provides
the foundations of the field of condensed matter physics An
excellent supplementary text for classes on condensed matter
physics/solid state physics Volume covers current work at the
forefront Presentations are accessible to nonspecialists, with
focus on underlying fundamentals

Fundamentals to Applications John Wiley & Sons

In Engineering Graphics with AutoCAD 2020, award-winning
CAD instructor and author James Bethune teaches technical
drawing using AutoCAD 2020 as its drawing instrument.
Taking a step-by-step approach, this textbook encourages
students to work at their own pace and uses sample problems
and illustrations to guide them through the powerful features of
this drawing program. More than 680 exercise problems
provide instructors with a variety of assignment material and
students with an opportunity to develop their creativity and
problem-solving capabilities. Effective pedagogy throughout
the text helps students learn and retain concepts: Step-by-step
format throughout the text allows students to work directly
from the text to the screen and provides an excellent
reference during and after the course. Latest coverage is
provided for dynamic blocks, user interface improvements, and
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productivity enhancements. Exercises, sample problems, and
projects appear in each chapter, providing examples of
software capabilities and giving students an opportunity to
apply their own knowledge to realistic design situations. ANSI

field of advanced power sources and have ailmost entirely replaced their

bulkier and less energetic counterparts such as nickel-cadmium and nickel -
metal hydride batteries; especially in portable electronic devices. But lithium
batteries are still the object of continuing intense research aimed at making

standards are discussed when appropriate, introducing students further improvementsin performance and safety, at lower cost, so asto make

to the appropriate techniques and national standards.
Illustrations and sample problems are provided in every
chapter, supporting the step-by-step approach by illustrating
how to use AutoCAD 2020 and its features to solve various

them suitable for higher-power and more demanding applications such as
electric vehicles. The research and development of new electrode materials,
particularly for cathodes, having an improved electrochemical performance
has always been a matter of changing focus. Thus, olivine, lithium iron

design problems. Engineering Graphics with AutoCAD 2020 will phosphate, has attracted considerable attention in recent years as a safe,

be a valuable resource for every student wanting to learn to
create engineering drawings.

Experiments, Models and Applications CRC Press

Updated and improved, this revised edition of Michel Barsoum's classic text
Fundamentals of Ceramics presents readers with an exceptionally clear and
comprehensive introduction to ceramic science. Barsoum offers introductory
coverage of ceramics, their structures, and properties, with a distinct
emphasis on solid state physics and chemistry. Key equations are derived
from first principles to ensure a thorough understanding of the concepts
involved. The book divides naturally into two parts. Chapters 1 to 9 consider
bonding in ceramics and their resultant physical structures, and the electrical,
thermal, and other properties that are dependent on bonding type. The second
part (Chapters 11 to 16) deals with those factors that are determined by
microstructure, such as fracture and fatigue, and thermal, dielectric,
magnetic, and optical properties. Linking the two sections is Chapter 10,
which describes sintering, grain growth, and the development of
microstructure. Fundamentals of Ceramicsisideally suited to senior
undergraduate and graduate students of materials science and engineering
and related subjects.

Callister'sMaterials Science and Engineering John Wiley & Sons

Since the first development of lithium-ion batteriesin the early 1990’s, there
have been tremendous advances in the science and technology of these
electrochemical energy sources. At present, lithium batteries dominate the
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environmentally friendly, extremely stable and very promising cathode
material.

Mechanisms of High Temperature Corrosion Pearson Education India
Food Materials Science and Engineering covers a comprehensive range of
topicsin relation to food materials, their properties and characterisation
techniques, thus offering a new approach to understanding food production
and quality control. The opening chapter will define the scope and
application of food materials science, explaining the relationship between
raw material structure and processing and quality in the final product.
Subsequent chapters will examine the structure of food materials and how
they relate to quality, sensory perception, processing attributes and nutrient
delivery. The authors also address applications of nanotechnology to food
and packaging science. Methods of manufacturing food systems with
improved shelf-life and quality attributes will be highlighted in the book.
Foundations of Biomaterials Engineering Springer Science & Business
Media

Dynamics of Materials: Experiments, Models and Applications
addresses the basic laws of high velocity flow/deformation and
dynamic failure of materials under dynamic loading. The book
comprehensively covers different perspectives on volumetric law,
including its macro-thermodynamic basis, solid physics basis, related
dynamic experimental study, distortional law, including the rate-
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dependent macro-distortional law reflecting strain-rate effect, its micro- with contemporary condensed matter physics, providing an up-to-

mechanism based on dislocation dynamics, and dynamic experimental
research based on the stress wave theory. The final section covers
dynamic failure in relation to dynamic damage evolution, including the
unloading failure of a crack-free body, dynamics of cracks under high
strain-rate, and more. Covers models for applications, along with the
fundamentals of the mechanisms behind the models Tackles the
difficult interdisciplinary nature of the subject, combining macroscopic
continuum mechanics with thermodynamics and macro-mechanics
expression with micro-physical mechanisms Provides areview of the
latest experimental methods for the equation of state for solids under
high pressure and the distortional law under high strain-rates of
materials

Electronic Materials Science Springer Science & Business Media

Materials Science and Engineering: An Introduction promotes student
understanding of the three primary types of materials (metals, ceramics, and
polymers) and composites, as well as the relationships that exist between the
structural elements of materials and their properties.

Ultrasonic Nondestructive Testing of Materials Elsevier

This Text Provides A Balanced And Current Treatment Of The
Full Spectrum Of Engineering Materials, Covering All The
Physical Properties, Applications And Relevant Properties
Associated With The Subject. It Explores All The Mg or
Categories Of Materials While Offering Detailed Examinations
Of A Wide Range Of New Materials With High-Tech

Applications.

Materials Science and Technology of Additive Manufacturing
Cengage Learning

This undergraduate textbook merges traditional solid state physics
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date introduction to the major concepts that form the foundations
of condensed materials. The main foundational principles are
emphasized, providing students with the knowledge beginnersin
the field should understand. The book is structured in four parts
and allows students to appreciate how the concepts in this broad
area build upon each other to produce a cohesive whole as they
work through the chapters. Illustrations work closely with the text
to convey concepts and ideas visually, enhancing student
understanding of difficult material, and end-of-chapter exercises
varying in difficulty allow students to put into practice the theory
they have covered in each chapter and reinforce new concepts.
Fundamentals of Condensed Matter and Crystalline Physics
Trans Tech Publications Ltd

Materials science and engineering (M SE) contributes to our
everyday lives by making possible technologies ranging from the
automobiles we drive to the lasers our physicians use. Materials
Science and Engineering for the 1990s charts the impact of MSE
on the private and public sectors and identifies the research that
must be conducted to help Americaremain competitive in the
world arena. The authors discuss what current and future
resources would be needed to conduct this research, aswell asthe
role that industry, the federal government, and universities should

play in this endeavor.

Conceptual Foundations of Materials Butterworth-Heinemann
MATERIALS SCIENCE AND ENGINEERING PROPERTIES is primarily
aimed at mechanical and aerospace engineering students, building on actual
science fundamentals before building them into engineering applications.
Even though the book focuses on mechanical properties of materials, it also
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includes a chapter on materials selection, making it extremely useful to civil
engineers as well. The purpose of thistextbook isto provide students with a
materials science and engineering text that offers a sufficient scientific basis
that engineering properties of materials can be understood by students. In
addition to the introductory chapters on materials science, there are chapters
on mechanical properties, how to make strong solids, mechanical properties
of engineering materials, the effects of temperature and time on mechanical
properties, electrochemical effects on materialsincluding corrosion,
electroprocessing, batteries, and fuel cells, fracture and fatigue, composite
materials, material selection, and experimental methods in material science.
In addition, there are appendices on the web site that contain the derivations
of equations and advanced subjects related to the written textbook, and
chapters on electrical, magnetic, and photonic properties of materials.
Important Notice: Media content referenced within the product description or
the product text may not be available in the ebook version.

Fundamentals of Materials Science Elsevier

This publication is based upon lectures given during a well-
received course on physical metallurgy and originally intended for
students specializing in fields related to metallic materials. But, as
the author points out, metallic materials are the most widely
investigated group of materials and their study therefore gives a
good basis for understanding how other materials can be made to
reveal interrelationships between their structures and properties;
especially with regard to those properties associated with strain.
Similar types of rule can then be applied to other materials, in
spite of their apparent differences.

The Science and Engineering of Materials, Enhanced, SI
Edition Springer Nature

Building on the success of previous editions, this book continues
to provide engineers with a strong understanding of the three
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primary types of materials and composites, as well asthe
relationships that exist between the structural elements of
materials and their properties. The relationships among
processing, structure, properties, and performance components for
steels, glass-ceramics, polymer fibers, and silicon semiconductors
are explored throughout the chapters. The discussion of the
construction of crystallographic directions in hexagonal unit cells
Is expanded. At the end of each chapter, engineers will also find
revised summaries and new equation summaries to reexamine key
concepts.

Introduction to Materials Science for Engineers McGraw-Hill
Education

A thorough introduction to fundamental principles andapplications
From its beginnings in metallurgy and ceramics, material's sciencenow
encompasses such high- tech fields as microel ectronics,polymers,
biomaterials, and nanotechnology. Electronic Material sScience
presents the fundamental s of the subject in a detailedfashion for a
multidisciplinary audience. Offering a higher-leveltreatment than an
undergraduate textbook provides, this textbenefits students and
practitioners not only in electronics andoptical materials science, but
also in additional cutting-edgefields like polymers and biomaterials.
Readers with a basic understanding of physical chemistry or
physicswill appreciate the text's sophisticated presentation of
today'smaterials science. Instructive derivations of important
formulae,usually omitted in an introductory text, are included here.
Thisfeature offers a useful glimpse into the foundations of how
thediscipline understands such topics as defects, phase equilibria,and
mechanical properties. Additionally, concepts such asreciprocal space,
electron energy band theory, and thermodynamicsenter the discussion
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earlier and in amore robust fashion than inother texts. Electronic
Materials Science also features. * An orientation towards industry and
academia drawn from theauthor's experience in both arenas *
Information on applications in semiconductors,

optoel ectronics,photocells, and nanoelectronics * Problem sets and
important references throughout * Flexibility for various pedagogical
needs Treating the subject with more depth than any other
introductorytext, Electronic Materials Science prepares graduate
andupper-level undergraduate students for advanced topicsin
thediscipline and gives scientists in associated disciplines a clearreview
of the field and its leading technol ogies.

CRC Press

Available June 1, 2005 Smith/Hashemi's Foundations of Materials
Science and Engineering, 4/e provides an eminently readable and
understandable overview of engineering materials for undergraduate
students. Chapters have been updated to reflect new topics such as
nanotechnology and biotechnology and materials types being used in
industry. Through concise explanations, numerous worked-out
examples, awealth of illustrations and photos, and a brand new set of
online resources, the new edition of Smith provides the most student-
friendly introduction to the science and engineering of materials. The
fourth edition features expanded chapter problem sets with even more
Design-Oriented Problems involving materials selection factors.
Chapter Openers immediately engage students in each chapter's
content through a highlighted, real-world application. Corresponding
ancillary supplements are listed at the end of each chapter to allow for
easy integration of online and CD-ROM resources into text material.
Abrasive Waterjet Machining of Engineering Materials Academic
Press

The revised second edition of this established text offers readers a
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significantly expanded introduction to the effects of radiation on
metals and alloys. It describes the various processes that occur
when energetic particles strike a solid, inducing changes to the
physical and mechanical properties of the material. Specifically it
covers particle interaction with the metals and aloysused in
nuclear reactor cores and hence subject to intense radiation fields.
It describes the basics of particle-atom interaction for arange of
particle types, the amount and spatial extent of the resulting
radiation damage, the physical effects of irradiation and the
changesin mechanical behavior of irradiated metals and alloys.
Updated throughout, some major enhancements for the new
edition include improved treatment of low- and intermediate-
energy elastic collisions and stopping power, expanded sections on
molecular dynamics and kinetic Monte Carlo methodol ogies
describing collision cascade evolution, new treatment of the multi-
frequency model of diffusion, numerous examples of RIS in
austenitic and ferritic-martensitic alloys, expanded treatment of in-
cascade defect clustering, cluster evolution, and cluster mobility,
new discussion of void behavior near grain boundaries, a new
section on ion beam assisted deposition, and reorganization of
hardening, creep and fracture of irradiated materials (Chaps 12-14)
to provide a smoother and more integrated transition between the
topics. The book also contains two new chapters. Chapter 15
focuses on the fundamentals of corrosion and stress corrosion
cracking, covering forms of corrosion, corrosion thermodynamics,
corrosion kinetics, polarization theory, passivity, crevice
corrosion, and stress corrosion cracking. Chapter 16 extends this
treatment and considers the effects of irradiation on corrosion and
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environmentally assisted corrosion, including the effects of
irradiation on water chemistry and the mechanisms of irradiation-
induced stress corrosion cracking. The book maintains the
previous style, concepts are devel oped systematically and
guantitatively, supported by worked examples, references for
further reading and end-of-chapter problem sets. Aimed primarily

All technologies depend on the availability of suitable materials.

The progress of civilisation is often measured by the materias
people have used, from the stone age to the silicon age. Engineers
exploit the relationships between the structure, properties and
manufacturing methods of a material to optimise their design and
production for particular applications. Scientists seek to

at students of materials sciences and nuclear engineering, the book understand and predict those relationships. This short book sets

will also provide a valuable resource for academic and industrial
research professionals. Reviews of the first edition:
"...nomenclature, problems and separate bibliography at the end of
each chapter alow to the reader to reach a straightforward
understanding of the subject, part by part. ... thisbook is very
pleasant to read, well documented and can be seen as a very good
introduction to the effects of irradiation on matter, or as a good

references compilation for experimented readers." - Pauly Nicolas,

out fundamental concepts that underpin the science of materials
and emphasizes their relevance to mainstream chemistry, physics
and biology. These include the thermodynamic stability of
materials in various environments, quantum behaviour governing
all matter, and active matter. Others include defects as the agents
of change in crystalline materials, materials at the nanoscale, the
emergence of new science at increasing length scales in materials,
and man-made materials with properties determined by their

Physicalia Magazine, Vol. 30 (1), 2008 “ The text provides enough structure rather than their chemistry. The book provides a unique

fundamental material to explain the science and theory behind

insight into the essence of materials science at alevel suitable for

radiation effectsin solids, but is also written at a high enough level pre-university students and undergraduates of materials science. It

to be useful for professional scientists. Its organization suits a
graduate level materials or nuclear science course... the text was
written by a noted expert and active researcher in the field of
radiation effects in metals, the selection and organization of the
material isexcellent... may well become a necessary reference for
graduate students and researchers in radiation materials science.” -
L.M. Dougherty, 07/11/2008, JOM, the Member Journal of The
Mineras, Metals and Materials Society.

Fundamentals of Laser Powder Bed Fusion of Metals Prentice
Hall
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will also be suitable for graduates in other subjects contemplating
postgraduate study in materials science. Professional materials
scientists will also find it stimulating and occasionally
provocative.

Foundations of Materials Science and Engineering Cambridge University
Press

To prepare materials engineers and scientists of the future, Foundations of
Materials Science and Engineering, Sixth Edition is designed to present
diverse top-icsin the field with appropriate breadth and depth. The strength
of the book isin its balanced presentation of concepts in science of materials
(basic knowledge) and engi—neering of materials (applied knowledge). The
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basic and applied concepts are inte~grated through concise textual
explanations, relevant and stimulating imagery, detailed sample problems,

el ectronic supplements, and homework problems. This textbook is therefore
suitable for both an introductory course in materials at the sophomore level
and amore advanced (junior/senior level) second course in materials science
and engi—neering. The extensive media package available with the text
provides tutorials and animations, as well asimage files, case studies, FE
Exam review questions, and a solutions manual and lecture PowerPoint files
for instructors.
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