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characterization of materials, ranging from simple solids to complex heterophase systems. The book
discusses the equations of motion of a dislocation and interactions with phonons; the growth, structure, and
mechanical properties of bicrystals; and the stability of eutectic microstructures at elevated temperatures.
The text also describes segregation in freezing alloys and intermediately ordered systems. Professional
scientists and engineers, as well as graduate students in materials science and associated fields will find
the book invaluable.
Understanding Materials Science - Rolf E. Hummel 2006-05-11
This introduction for engineers examines not only the physical properties of materials, but also their
history, uses, development, and some of the implications of resource depletion and materials substitutions.
The Essentials of Material Science and Technology for Engineers - A. K. Rakhit, PhD 2013-10

Fundamentals of Materials Science and Engineering - William D. Callister, Jr. 2012
"This text treats the important properties of the three primary types of materials--metals, ceramics, and
polymers--as well as composites, and the relationships that exist between the structural elements of these
materials and their properties. Emphasis is placed on mechanical behavior and failure including,
techniques that are employed to improve the mechanical and failure characteristics in terms of alteration of
structural elements. Furthermore, individual chapters discuss each of corrosion, electrical, thermal,
magnetic, and optical properties. New and cutting-edge materials are also discussed. Even if an instructor
does not have a strong materials background (i.e., is from mechanical, civil, chemical, or electrical
engineering, or chemistry departments), he or she can easily teach from this text. The material is not at a
level beyond which the students can comprehend--an instructor would not have to supplement in order to
bring the students up to the level of the text. Also, the author has attempted to write in a concise, clear, and
organized manner, using terminology that is familiar to the students. Extensive student and instructor
resource supplements are also provided."--Publisher's description.
Materials Science in Energy Technology - George G. Libowitz 1979

Fundamentals of Materials Science for Technologists - Larry Horath 2019-05-01
The properties of materials provide key information regarding their appropriateness for a product and how
they will function in service. The Third Edition provides a relevant discussion and vital examples of the
fundamentals of materials science so that these details can be applied in real-world situations. Horath
effectively combines principles and theory with practical applications used in today's machines, devices,
structures, and consumer products. The basic premises of materials science and mechanical behavior are
explored as they relate to all types of materials: ferrous and nonferrous metals; polymers and elastomers;
wood and wood products; ceramics and glass; cement, concrete, and asphalt; composites; adhesives and
coatings; fuels and lubricants; and smart materials. Valuable and insightful coverage of the destructive and
nondestructive evaluation of material properties builds the groundwork for inspection processes and
testing techniques, such as tensile, creep, compression, shear, bend or flexure, hardness, impact, and
fatigue. Laboratory exercises and reference materials are included for hands-on learning in a supervised
environment, which promotes a perceptive understanding of why we study and test materials and develop
skills in industry-sanctioned testing procedures, data collection, reporting and graphing, and determining
additional appropriate tests.
Nanoscale Physics for Materials Science - Takaaki Tsurumi 2009-12-10
Although there are many books available on the preparation, properties, and characterization of
nanomaterials, few provide an interdisciplinary account of the physical phenomena that govern the novel
properties of nanomaterials. Addressing this shortfall, Nanoscale Physics for Materials Science covers
fundamental cross-disciplinary concepts in materials science and engineering. It presents a comprehensive
description of the physical phenomena and changes that can be expected when macroscopically sized
materials are reduced to the nanometer level. The text is divided according to physical phenomena and
interactions. After reviewing the necessary theoretical background, the authors address the electrical,
optical, and magnetic properties as functions of size and distance. They discuss the energy spectrum, the
charging effect, tunneling phenomena, electronically induced stable nanostructures, absorption and
scattering, electromagnetic interactions, magnetism, ferromagnetic domain-wall-related phenomena, and
spin transport in magnetic nanostructures. Problem sets are included at the end of each chapter. Providing

Understanding Materials Science - Rolf E. Hummel 2004-08-03
This introduction to materials science for engineers examines not only the physical and engineering
properties of materials, but also their history, uses, development, and some of the implications of resource
depletion, materials substitutions, and so forth. Topics covered include: the stone, copper, bronze, and iron
ages; physical properties of metals, ceramics, and plastics; electrical and magnetic properties of metals,
semiconductors, and insulators; band structure of metals; metallurgy of iron. This new edition includes new
developments in the last five years, updated graphs and other dated information and references.
Fundamentals of Materials Science - Eric J. Mittemeijer 2010-12-01
Check out the 2nd, new edition, available here: https://link.springer.com/book/10.1007/978-3-030-60056-3
This book offers a strong introduction to fundamental concepts on the basis of materials science. It conveys
the central issue of materials science, distinguishing it from merely solid state physics and solid state
chemistry, namely to develop models that provide the relation between the microstructure and the
properties. The book is meant to be used in the beginning of a materials science and engineering study as
well as throughout an entire undergraduate and even graduate study as a solid background against which
specialized texts can be studied. Topics dealt with are "crystallography", "lattice defects", "microstructural
analysis", "phase equilibria and transformations" and "mechanical strength". After the basic chapters the
coverage of topics occurs to an extent surpassing what can be offered in a freshman's course. About the
author Prof. Mittemeijer is one of the top scientists in materials science, whose perceptiveness and insight
have led to important achievements. This book witnesses of his knowledge and panoramic overview and
profound understanding of the field. He is a director of the Max Planck Institute for Metals Research in
Stuttgart.
Treatise on Materials Science and Technology - Herbert Herman 2013-10-22
Treatise on Materials Science and Technology, Volume 8 covers topics on the fundamental properties and
fundamentals-materials-science-technologists-properties
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an excellent treatment of physical phenomena not covered in similar books, this text explores the electrical,
optical, and magnetic properties of materials at the nanoscale level. It delves into the dramatic physical
changes that occur on scales where the quantum nature of objects starts dominating their properties.
Adhesive Bonding - R D Adams 2005-03-08
This important collection reviews key research on adhesive behaviour and applications in sectors as diverse
as construction and automotive engineering. The book is divided into three main parts: fundamentals,
mechanical properties and applications. Part one focuses on the basic properties of adhesives, surface
assessment and treatment. Part two concentrates on understanding how adhesives perform under stress
and the factors affecting fatigue and failure. The final part of the book reviews industry specific
applications in areas such as building and construction, transport and electrical engineering. With its
distinguished editor and international team of contributors, Adhesive bonding is a standard reference for all
those concerned with the industrial application of adhesives. Essential information for all those concerned
with the industrial application of adhesives This important collection examines adhesives and adhesive
bonding for load-bearing applications Arranged in a user-friendly format with three main sections:
fundamentals, generic uses and industry specific applications
Materials Science and Technology of Optical Fabrication - Tayyab I. Suratwala 2018-10-16
Covers the fundamental science of grinding and polishing by examining the chemical and mechanical
interactions over many scale lengths Manufacturing next generation optics has been, and will continue to
be, enablers for enhancing the performance of advanced laser, imaging, and spectroscopy systems. This
book reexamines the age-old field of optical fabrication from a materials-science perspective, specifically
the multiple, complex interactions between the workpiece (optic), slurry, and lap. It also describes novel
characterization and fabrication techniques to improve and better understand the optical fabrication
process, ultimately leading to higher quality optics with higher yield. Materials Science and Technology of
Optical Fabrication is divided into two major parts. The first part describes the phenomena and
corresponding process parameters affecting both the grinding and polishing processes during optical
fabrication. It then relates them to the critical resulting properties of the optic (surface quality, surface
figure, surface roughness, and material removal rate). The second part of the book covers a number of
related topics including: developed forensic tools used to increase yield of optics with respect to surface
quality (scratch/dig) and fracture loss; novel characterization and fabrication techniques used to
understand/quantify the fundamental phenomena described in the first part of the book; novel and recent
optical fabrication processes and their connection with the fundamental interactions; and finally, special
techniques utilized to fabricate optics with high damage resistance. Focuses on the fundamentals of
grinding and polishing, from a materials science viewpoint, by studying the chemical and mechanical
interactions/phenomena over many scale lengths between the workpiece, slurry, and lap Explains how
these phenomena affect the major characteristics of the optic workpiece—namely surface figure, surface
quality, surface roughness, and material removal rate Describes methods to improve the major
characteristics of the workpiece as well as improve process yield, such as through fractography and scratch
forensics Covers novel characterization and fabrication techniques used to understand and quantify the
fundamental phenomena of various aspects of the workpiece or fabrication process Details novel and recent
optical fabrication processes and their connection with the fundamental interactions Materials Science and
Technology of Optical Fabrication is an excellent guidebook for process engineers, fabrication engineers,
manufacturing engineers, optical scientists, and opticians in the optical fabrication industry. It will also be
helpful for students studying material science and applied optics/photonics.
The Materials Science of Thin Films - Milton Ohring 1992
Prepared as a textbook complete with problems after each chapter, specifically intended for classroom use
in universities.
Fundamentals of Radiation Materials Science - GARY S. WAS 2016-07-08
The revised second edition of this established text offers readers a 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 alloys used in nuclear reactor cores and hence
fundamentals-materials-science-technologists-properties

subject to intense radiation fields. It describes the basics of particle-atom interaction for a range of particle
types, the amount and spatial extent of the resulting radiation damage, the physical effects of irradiation
and the changes in 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
methodologies 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 incascade 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 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 developed systematically and
quantitatively, supported by worked examples, references for further reading and end-of-chapter problem
sets. Aimed primarily at students of materials sciences and nuclear engineering, the book 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 allow to the reader to
reach a straightforward understanding of the subject, part by part. ... this book 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, Physicalia Magazine, Vol. 30 (1),
2008 “The text provides enough fundamental material to explain the science and theory behind radiation
effects in solids, but is also written at a high enough level 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 is excellent... 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 Minerals,
Metals and Materials Society.
Materials Science and Technology: Structure and properties of ceramics - Robert W. Cahn 1991
This self-contained handbook focuses on all aspects of structural and functional ceramics. From the
Contents: Withers: Crystal Structures. Cawley: Oxide Ceramics. Hampshire: Nitride Ceramics. Telle: Boride
and Carbide Ceramics. Beall/Aitken: Glass Ceramics. Komeya: High-Temperature Engineering Ceramics.
Badwal: Superionic Conductors. Uchino/Goldmann: Ferroelectric/Ferrimagnetic Ceramics. Clarke: High-Tc
Superconductors. Pike: Semiconducting Ceramics. Brezny/Green: Cellular Ceramics.
Electrochemical Science and Technology - Keith Oldham 2011-11-21
Electrochemistry is a discipline of wide scientific and technological interest. Scientifically, it explores the
electrical properties of materials and especially the interfaces between different kinds of matter.
Technologically, electrochemistry touches our lives in many ways that few fully appreciate; for example,
materials as diverse as aluminum, nylon, and bleach are manufactured electrochemically, while the
batteries that power all manner of appliances, vehicles, and devices are the products of electrochemical
research. Other realms in which electrochemical science plays a crucial role include corrosion, the
disinfection of water, neurophysiology, sensors, energy storage, semiconductors, the physics of
thunderstorms, biomedical analysis, and so on. This book treats electrochemistry as a science in its own
right, albeit resting firmly on foundations provided by chemistry, physics, and mathematics. Early chapters
discuss the electrical and chemical properties of materials from which electrochemical cells are
constructed. The behavior of such cells is addressed in later chapters, with emphasis on the electrodes and
the reactions that occur on their surfaces. The role of transport to and from electrodes is a topic that
commands attention, because it crucially determines cell efficiency. Final chapters deal with voltammetry,
the methodology used to investigate electrode behavior. Interspersed among the more fundamental
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chapters are chapters devoted to applications of electrochemistry: electrosynthesis, power sources, “green
electrochemistry”, and corrosion. Electrochemical Science and Technology is addressed to all who have a
need to come to grips with the fundamentals of electrochemistry and to learn about some of its
applications. It will constitute a text for a senior undergraduate or graduate course in electrochemistry. It
also serves as a source of material of interest to scientists and technologists in various fields throughout
academia, industry, and government – chemists, physicists, engineers, environmentalists, materials
scientists, biologists, and those in related endeavors. This book: Provides a background to electrochemistry,
as well as treating the topic itself. Is accessible to all with a foundation in physical science, not solely to
chemists. Is addressed both to students and those later in their careers. Features web links (through
www.wiley.com/go/EST) to extensive material that is of a more tangential, specialized, or mathematical
nature. Includes questions as footnotes to support the reader’s evolving comprehension of the material,
with fully worked answers provided on the web. Provides web access to Excel® spreadsheets which allow
the reader to model electrochemical events. Has a copious Appendix of relevant data.
Polymer Hybrid Materials and Nanocomposites - Tawfik Abdo Saleh 2021-08-28
Polymer Hybrid Materials and Composites: Fundamentals and Applications presents an introduction to the
principles behind polymeric hybrid materials, providing both theoretical and practical information on the
synthesis and application of these materials. It documents the latest innovations, ranging from materials
development and characterization of properties, to applications. Sections cover the route from laboratory to
industry, providing practical, actionable guidance to assist the scaling up process for applications in areas
including energy technology, solar cells, water purification, medical devices, optical and electrical devices,
and more. It is an essential introduction to the emerging technologies that are made possible by these
advanced materials. Documents the latest innovations in the technology, thus enabling new applications
Provides significant and detailed information on the engineering of hybrid materials for a wide range of
areas, including energy, medical, and electronics, among others
Fundamentals of Materials Science for Technologists - Larry Horath 2017-03-20

fabrication and properties of different classes of biomaterials such as bioinert, bioactive, and bioresorbable,
in addition to biocompatibility. It further details traditional and recent techniques and methods that are
utilized to characterize major properties of biomaterials. The book also discusses modifications of
biomaterials in order to tailor properties and thus accommodate different applications in the biomedical
engineering fields and summarizes nanotechnology approaches to biomaterials. This book targets students
in advanced undergraduate and graduate levels in majors related to fields of Chemical Engineering,
Materials Engineering and Science, Biomedical Engineering, Bioengineering, and Life Sciences. It assists in
understanding major concepts of fabrication, modification, and possible applications of different classes of
biomaterials. It is also intended for professionals who are interested in recent advances in the emerging
field of biomaterials.
Treatise on Materials Science and Technology - Herbert Herman 2013-10-22
Treatise on Materials Science and Technology, Volume 2 covers the fundamental properties and
characterization of materials, ranging from simple solids to complex heterophase systems. The book
presents articles on epitaxial interfaces from the point of view of structure, both ideal and as a twodimensional defected network; on X-ray and neutron scattering on disordered crystals; and on the
structures and properties of superconducting materials. The text also includes articles on the physics and
chemistry of garnets, as well as the observed properties and structures to methods of preparation.
Professional scientists and engineers, as well as at graduate students in materials science and associated
fields will find the book invaluable.
Introduction to Materials Science - Jean P Mercier 2012-12-02
The approach of this concise but comprehensive introduction, covering all major classes of materials, is
right for not just materials science students and professionals, but also for those in engineering, physics
and chemistry, or other related disciplines. The characteristics of all main classes of materials, metals,
polymers and ceramics, are explained with reference to real-world examples. So each class of material is
described, then its properties are explained, with illustrative examples from the leading edge of application.
This edition contains new material on nanomaterials and nanostructures, and includes a study of
degradation and corrosion, and a presentation of the main organic composite materials. Illustrative
examples include carbon fibres, the silicon crystal, metallic glasses, and diamond films. Applications
explored include ultra-light aircraft, contact lenses, dental materials, single crystal blades for gas turbines,
use of lasers in the automotive industry, cables for cable cars, permanent magnets and molecular electronic
devices. Covers latest materials including nanomaterials and nanostructures Real-world case studies bring
the theory to life and illustrate the latest in good design All major classes of materials are covered in this
concise yet comprehensive volume
Physical Foundations of Materials Science - Günter Gottstein 2013-03-09
In this vivid and comprehensible introduction to materials science, the author expands the modern concepts
of metal physics to formulate basic theory applicable to other engineering materials, such as ceramics and
polymers. Written for engineering students and working engineers with little previous knowledge of solidstate physics, this textbook enables the reader to study more specialized and fundamental literature of
materials science. Dozens of illustrative photographs, many of them transmission electron microscopy
images, plus line drawings, aid developing a firm appreciation of this complex topic. Hard-to-grasp terms
such as "textures" are lucidly explained - not only the phenomenon itself, but also its consequences for the
material properties. This excellent book makes materials science more transparent.
Thermoelectrics - N. M. Ravindra 2018-08-29
This book provides a concise but comprehensive introduction to the fundamentals and current state of the
art in thermoelectrics. Addressing an audience of materials scientists and engineers, the book covers
theory, materials selection, and applications, with a wide variety of case studies reflecting the most up-todate research approaches from the past decade, from single crystal to polycrystalline form and from bulk to
thin films to nano dimensions. The world is facing major challenges for finding alternate energy sources
that can satisfy the increasing demand for energy consumption while preserving the environment. The field
of thermoelectrics has long been recognized as a potential and ideal source of clean energy. However, the
relatively low conversion efficiency of thermoelectric devices has prevented their utility on a large scale.

Civil Engineering Materials - Qiang Yuan 2021-05-13
Civil Engineering Materials: From Theory to Practice presents the state-of-the-art in civil engineering
materials, including the fundamental theory of materials needed for civil engineering projects and unique
insights from decades of large-scale construction in China. The title includes the latest advances in new
materials and techniques for civil engineering, showing the relationship between composition, structure
and properties, and covering ultra-high-performance concrete and self-compacting concrete developed in
China. This book provides comprehensive coverage of the most commonly used, most advanced materials
for use in civil engineering. This volume consists of eight chapters covering the fundamentals of materials,
inorganic cementing materials, Portland cement concrete, bricks, blocks and building mortar, metal, wood,
asphalt and polymers. Describes the most commonly used civil engineering materials and updates on
advanced materials Presents advanced materials and their applications in civil engineering Looks at
engineering problems pragmatically from both a materials and civil engineering perspective Gives
knowledge and guidance rooted in decades of experience in Chinese civil engineering projects
Contextualises knowledge of civil engineering materials in infrastructure construction, including high-speed
rail
Materials Science and Engineering for the 1990s - National Research Council 1989-02-01
Materials science and engineering (MSE) 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 America remain competitive in the world arena. The authors discuss what
current and future resources would be needed to conduct this research, as well as the role that industry,
the federal government, and universities should play in this endeavor.
Biomaterials Science and Technology - Yaser Dahman 2019-02-11
Biomaterials Science and Technology: Fundamentals and Developments presents a broad scope of the field
of biomaterials science and technology, focusing on theory, advances, and applications. It reviews the
fundamentals-materials-science-technologists-properties
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While addressing the need for thermal management in materials, device components, and systems,
thermoelectrics provides a fundamental solution to waste heat recovery and temperature control. This book
summarizes the global efforts that have been made to enhance the figure of merit of various thermoelectric
materials by choosing appropriate processes and their influence on properties and performance. Because of
these advances, today, thermoelectric devices are found in mainstream applications such as automobiles
and power generators, as opposed to just a few years ago when they could only be used in niche
applications such as in aeronautics, infrared imaging, and space. However, the continued gap between
fundamental theoretical results and actual experimental data of figure of merit and performance continues
to challenge the commercial applications of thermoelectrics. This book presents both recent achievements
and continuing challenges, and represents essential reading for researchers working in this area in
universities, industry, and national labs.
Polypyrrole - Elena C. Mason 2011
This book presents current research in the study of polypyrrole, including the preparation of conducting
polypyrrole in conventional medium and ionic liquid medium; matrix assisted pulsed laser evaporation of
polypyrrole; synthesized polypyrrole/Al flake composite using various corrosion inhibiting dopants; the
influence of solution pH on the electrosynthesis and properties of polypyrrole films; immobilization of
enzymes on polypyrrole and potential applications and the recent advances in synthesis of polypyrrole
nanostructures.
Ceramics Science and Technology, Volume 2 - Ralf Riedel 2011-02-10
Although ceramics have been known to mankind literally for millennia, research has never ceased. Apart
from the classic uses as a bulk material in pottery, construction, and decoration, the latter half of the
twentieth century saw an explosive growth of application fields, such as electrical and thermal insulators,
wear-resistant bearings, surface coatings, lightweight armour, or aerospace materials. In addition to plain,
hard solids, modern ceramics come in many new guises such as fabrics, ultrathin films, microstructures and
hybrid composites. Built on the solid foundations laid down by the 20-volume series Materials Science and
Technology, Ceramics Science and Technology picks out this exciting material class and illuminates it from
all sides. Materials scientists, engineers, chemists, biochemists, physicists and medical researchers alike
will find this work a treasure trove for a wide range of ceramics knowledge from theory and fundamentals
to practical approaches and problem solutions.
Composite Materials Engineering - Alexander V. Vakhrushev 2019-10-31
This book provides a compilation of innovative fabrication strategies and utilization methodologies that are
frequently adopted in the advanced composite materials community. It addresses developing appropriate
composites to efficiently utilize macro- and nanoscale features. It covers a selection of key aspects of
composite materials, including history, reinforcements, matrix materials, mechanical properties, physical
properties, theory, and applications. The volume reviews the research developments of a number of widely
studied composite materials with different matrices. Key features of this book: Contains new coverage of
nanocomposites Reflects the latest theoretical and engineering and industrial applications of composite
materials Provides design methods with numerical information and technical formulations needed for
researchers Presents a critical review of progress in research and development on composite materials
Offers comments on future research direction and ideas for product development
Fundamentals of Metallurgy - S Seetharaman 2005-10-10
As product specifications become more demanding, manufacturers require steel with ever more specific
functional properties. As a result, there has been a wealth of research on how those properties emerge
during steelmaking. Fundamentals of metallurgy summarises this research and its implications for
manufacturers. The first part of the book reviews the effects of processing on the properties of metals with
a range of chapters on such phenomena as phase transformations, types of kinetic reaction, transport and
interfacial phenomena. Authors discuss how these processes and the resulting properties of metals can be
modelled and predicted. Part two discusses the implications of this research for improving steelmaking and
steel properties. With its distinguished editor and international team of contributors, Fundamentals of
metallurgy is an invaluable reference for steelmakers and manufacturers requiring high-performance steels
in such areas as automotive and aerospace engineering. It will also be useful for those dealing with nonfundamentals-materials-science-technologists-properties

ferrous metals and alloys, material designers for functional materials, environmentalists and above all, high
technology industries designing processes towards materials with tailored properties. Summarises key
research and its implications for manufacturers Essential reading for steelmakers and manufacturers
Written by leading experts from both industry and academia
Magnetism - University Joseph Fourier 2002-10-31
Magnetic materials are all around us, and understanding their properties underlies much of today’s
engineering efforts. This book deals with the basic phenomena that govern the magnetic properties of
matter, with magnetic materials and with the applications of magnetism in science, technology, and
medicine.
Fundamentals of Radiation Materials Science - Gary S. Was 2016-04-01
The revised second edition of this established text offers readers a 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 alloys used in nuclear reactor cores and hence
subject to intense radiation fields. It describes the basics of particle-atom interaction for a range of particle
types, the amount and spatial extent of the resulting radiation damage, the physical effects of irradiation
and the changes in 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
methodologies 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 incascade 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 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 developed systematically and
quantitatively, supported by worked examples, references for further reading and end-of-chapter problem
sets. Aimed primarily at students of materials sciences and nuclear engineering, the book 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 allow to the reader to
reach a straightforward understanding of the subject, part by part. ... this book 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, Physicalia Magazine, Vol. 30 (1),
2008 “The text provides enough fundamental material to explain the science and theory behind radiation
effects in solids, but is also written at a high enough level 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 is excellent... 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 Minerals,
Metals and Materials Society.
Materials Science & Technology Division, Code 6300 - Naval Research Laboratory (U.S.). Materials Science
and Technology Division 1994
Dielectric Elastomers as Electromechanical Transducers - Federico Carpi 2011-09-06
Dielectric Elastomers as Electromechanical Transducers provides a comprehensive and updated insight
into dielectric elastomers; one of the most promising classes of polymer-based smart materials and
technologies. This technology can be used in a very broad range of applications, from robotics and
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automation to the biomedical field. The need for improved transducer performance has resulted in
considerable efforts towards the development of devices relying on materials with intrinsic transduction
properties. These materials, often termed as “smart or “intelligent , include improved piezoelectrics and
magnetostrictive or shape-memory materials. Emerging electromechanical transduction technologies,
based on so-called ElectroActive Polymers (EAP), have gained considerable attention. EAP offer the
potential for performance exceeding other smart materials, while retaining the cost and versatility inherent
to polymer materials. Within the EAP family, “dielectric elastomers , are of particular interest as they show
good overall performance, simplicity of structure and robustness. Dielectric elastomer transducers are
rapidly emerging as high-performance “pseudo-muscular actuators, useful for different kinds of tasks.
Further, in addition to actuation, dielectric elastomers have also been shown to offer unique possibilities for
improved generator and sensing devices. Dielectric elastomer transduction is enabling an enormous range
of new applications that were precluded to any other EAP or smart-material technology until recently. This
book provides a comprehensive and updated insight into dielectric elastomer transduction, covering all its
fundamental aspects. The book deals with transduction principles, basic materials properties, design of
efficient device architectures, material and device modelling, along with applications. Concise and
comprehensive treatment for practitioners and academics Guides the reader through the latest
developments in electroactive-polymer-based technology Designed for ease of use with sections on
fundamentals, materials, devices, models and applications
Engineering Materials Science - Milton Ohring 1995
Milton Ohring's Engineering Materials Science integrates the scientific nature and modern applications of
all classes of engineering materials. This comprehensive, introductory textbook will provide undergraduate
engineering students with the fundamental background needed to understand the science of
structure–property relationships, as well as address the engineering concerns of materials selection in
design, processing materials into useful products, andhow material degrade and fail in service. Specific
topics include: physical and electronic structure; thermodynamics and kinetics; processing; mechanical,
electrical, magnetic, and optical properties; degradation; and failure and reliability. The book offers
superior coverage of electrical, optical, and magnetic materials than competing text.The author has taught
introductory courses in material science and engineering both in academia and industry (AT&T Bell
Laboratories) and has also written the well-received book, The Material Science of Thin Films (Academic
Press).
Introduction to Computational Materials Science - Richard LeSar 2013-03-28
Emphasising essential methods and universal principles, this textbook provides everything students need to
understand the basics of simulating materials behaviour. All the key topics are covered from electronic
structure methods to microstructural evolution, appendices provide crucial background material, and a
wealth of practical resources are available online to complete the teaching package. Modelling is examined
at a broad range of scales, from the atomic to the mesoscale, providing students with a solid foundation for
future study and research. Detailed, accessible explanations of the fundamental equations underpinning
materials modelling are presented, including a full chapter summarising essential mathematical
background. Extensive appendices, including essential background on classical and quantum mechanics,
electrostatics, statistical thermodynamics and linear elasticity, provide the background necessary to fully
engage with the fundamentals of computational modelling. Exercises, worked examples, computer codes
and discussions of practical implementations methods are all provided online giving students the hands-on
experience they need.
Materials Science and Technology: Structure and properties of composites - Robert W. Cahn 1993
Materials Science and Technolog A Comprehensive Treatment Edited by R.W. Cahn, P. Haasen, E.J. Kramer
The 18 volume series "Materials Science and Technology" is the first in-depth, topic-oriented reference
work devoted to this growing interdisciplinary field. A compendium of current, state-of-the-art information,
it covers the most important classes of materials: metals, ceramics, glasses, polymers, semiconductors, and
composites, from the fundamentals of perfect semiconductors via the physics of defects to "artificial" and
amorphous semiconductors. Edited by internationally renowned figures in materials science, this series is
sure to establish itself as a seminal work. Volume 13: This self-contained handbook provides an
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authoritative source of information on the physical background of structure/property relationships in
composite materials. This volume is intended as a reference work for physical scientists and engineers and
as a source for the teachers of composite science. Topics include: Fibers and Whiskers Polymer/Metal/Ceramic Matrix Materials - Interfaces - Short Fiber Composites - Morphology Control in
Polymer Composites - Elastic Properties - Inelastic Properties - Strength of Fiber Composites - Fracture in
Composites - Fatigue in Composites
Fundamentals of Materials Science - Eric J. Mittemeijer 2021-08-17
This textbook offers a strong introduction to the fundamental concepts of materials science. It conveys the
quintessence of this interdisciplinary field, distinguishing it from merely solid-state physics and solid-state
chemistry, using metals as model systems to elucidate the relation between microstructure and materials
properties. Mittemeijer's Fundamentals of Materials Science provides a consistent treatment of the subject
matter with a special focus on the microstructure-property relationship. Richly illustrated and thoroughly
referenced, it is the ideal adoption for an entire undergraduate, and even graduate, course of study in
materials science and engineering. It delivers a solid background against which more specialized texts can
be studied, covering the necessary breadth of key topics such as crystallography, structure defects, phase
equilibria and transformations, diffusion and kinetics, and mechanical properties. The success of the first
edition has led to this updated and extended second edition, featuring detailed discussion of electron
microscopy, supermicroscopy and diffraction methods, an extended treatment of diffusion in solids, and a
separate chapter on phase transformation kinetics. “In a lucid and masterly manner, the ways in which the
microstructure can affect a host of basic phenomena in metals are described.... By consistently staying with
the postulated topic of the microstructure - property relationship, this book occupies a singular position
within the broad spectrum of comparable materials science literature .... it will also be of permanent value
as a reference book for background refreshing, not least because of its unique annotated intermezzi; an
ambitious, remarkable work.” G. Petzow in International Journal of Materials Research. “The biggest
strength of the book is the discussion of the structure-property relationships, which the author has
accomplished admirably.... In a nutshell, the book should not be looked at as a quick ‘cook book’ type text,
but as a serious, critical treatise for some significant time to come.” G.S. Upadhyaya in Science of
Sintering. “The role of lattice defects in deformation processes is clearly illustrated using excellent
diagrams . Included are many footnotes, ‘Intermezzos’, ‘Epilogues’ and asides within the text from the
author’s experience. This ..... soon becomes valued for the interesting insights into the subject and shows
the human side of its history. Overall this book provides a refreshing treatment of this important subject
and should prove a useful addition to the existing text books available to undergraduate and graduate
students and researchers in the field of materials science.” M. Davies in Materials World.
MATERIALS SCIENCE AND ENGINEERING - V. RAGHAVAN 2015-05-01
This well-established and widely adopted book, now in its Sixth Edition, provides a thorough analysis of the
subject in an easy-to-read style. It analyzes, systematically and logically, the basic concepts and their
applications to enable the students to comprehend the subject with ease. The book begins with a clear
exposition of the background topics in chemical equilibrium, kinetics, atomic structure and chemical
bonding. Then follows a detailed discussion on the structure of solids, crystal imperfections, phase
diagrams, solid-state diffusion and phase transformations. This provides a deep insight into the structural
control necessary for optimizing the various properties of materials. The mechanical properties covered
include elastic, anelastic and viscoelastic behaviour, plastic deformation, creep and fracture phenomena.
The next four chapters are devoted to a detailed description of electrical conduction, superconductivity,
semiconductors, and magnetic and dielectric properties. The final chapter on ‘Nanomaterials’ is an
important addition to the sixth edition. It describes the state-of-art developments in this new field. This
eminently readable and student-friendly text not only provides a masterly analysis of all the relevant topics,
but also makes them comprehensible to the students through the skillful use of well-drawn diagrams,
illustrative tables, worked-out examples, and in many other ways. The book is primarily intended for
undergraduate students of all branches of engineering (B.E./B.Tech.) and postgraduate students of Physics,
Chemistry and Materials Science. KEY FEATURES • All relevant units and constants listed at the beginning
of each chapter • A note on SI units and a full table of conversion factors at the beginning • A new chapter
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on ‘Nanomaterials’ describing the state-of-art information • Examples with solutions and problems with
answers • About 350 multiple choice questions with answers
Zinc Oxide - Hadis Morkoç 2008-12-03
This first systematic, authoritative and thorough treatment in one comprehensive volume presents the
fundamentals and technologies of the topic, elucidating all aspects of ZnO materials and devices. Following
an introduction, the authors look at the general properties of ZnO, as well as its growth, optical processes,
doping and ZnO-based dilute magnetic semiconductors. Concluding sections treat bandgap engineering,
processing and ZnO nanostructures and nanodevices. Of interest to device engineers, physicists, and
semiconductor and solid state scientists in general.
Fundamentals of Semiconductors - Peter YU 2007-05-08
Excellent bridge between general solid-state physics textbook and research articles packed with providing
detailed explanations of the electronic, vibrational, transport, and optical properties of semiconductors
"The most striking feature of the book is its modern outlook ... provides a wonderful foundation. The most
wonderful feature is its efficient style of exposition ... an excellent book." Physics Today "Presents the
theoretical derivations carefully and in detail and gives thorough discussions of the experimental results it
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presents. This makes it an excellent textbook both for learners and for more experienced researchers
wishing to check facts. I have enjoyed reading it and strongly recommend it as a text for anyone working
with semiconductors ... I know of no better text ... I am sure most semiconductor physicists will find this
book useful and I recommend it to them." Contemporary Physics Offers much new material: an extensive
appendix about the important and by now well-established, deep center known as the DX center, additional
problems and the solutions to over fifty of the problems at the end of the various chapters.
Asphalt Materials Science and Technology - James G. Speight 2015-10-01
Asphalt is a complex but popular civil engineering material. Design engineers must understand these
complexities in order to optimize its use. Whether or not it is used to pave a busy highway, waterproof a
rooftop or smooth out an airport runway, Asphalt Materials Science and Technology acquaints engineers
with the issues and technologies surrounding the proper selection and uses of asphalts. With this book in
hand, researchers and engineering will find a valuable guide to the production, use and environmental
aspect of asphalt. Covers the Nomenclature and Terminology for Asphalt including: Performance Graded
(PG) Binders, Asphalt Cement (AC), Asphalt-Rubber (A-R) Binder, Asphalt Emulsion and Cutback Asphalt
Includes Material Selection Considerations, Testing, and applications Biodegradation of Asphalt and
environmental aspects of asphalt use
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