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"In response to the growing economic and technological
importance of polymers, ceramics, and semi-conductors,
many materials science and engineering as they apply to
all the classes of materials."--Back cover.
A comprehensive introduction, examining both
macroscopic and microscopic aspects of the subject, the
book applies the theory of thermodynamics to a broad
range of materials; from metals, ceramics and other
inorganic materials to geological materials. Focusing on
materials rather than the underlying mathematical
concepts of the subject, this book will be ideal for the nonspecialist requiring an introduction to the energetics and
stability of materials. Macroscopic thermodynamic
properties are linked to the underlying miscroscopic
nature of the materials and trends in important properties
are discussed. A unique approach covering both
macroscopic and microscopic aspects of the subject
Authors have worldwide reputations in this area Fills a
gap in the market by featuring a wide range of real up-todate examples and covering a large amount of materials
Problems in Metallurgical Thermodynamics and Kinetics
provides an illustration of the calculations encountered in
the study of metallurgical thermodynamics and kinetics,
focusing on theoretical concepts and practical
applications. The chapters of this book provide
comprehensive account of the theories, including basic
and applied numerical examples with solutions.
Unsolved numerical examples drawn from a wide range
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of metallurgical processes are also provided at the end
of each chapter. The topics discussed include the three
laws of thermodynamics; Clausius-Clapeyron equation;
fugacity, activity, and equilibrium constant;
thermodynamics of electrochemical cells; and kinetics.
This book is beneficial to undergraduate and
postgraduate students in universities, polytechnics, and
technical colleges.
Advances in Battery Technologies for Electric Vehicles
provides an in-depth look into the research being
conducted on the development of more efficient batteries
capable of long distance travel. The text contains an
introductory section on the market for battery and hybrid
electric vehicles, then thoroughly presents the latest on
lithium-ion battery technology. Readers will find sections
on battery pack design and management, a discussion of
the infrastructure required for the creation of a battery
powered transport network, and coverage of the issues
involved with end-of-life management for these types of
batteries. Provides an in-depth look into new research on
the development of more efficient, long distance travel
batteries Contains an introductory section on the market
for battery and hybrid electric vehicles Discusses battery
pack design and management and the issues involved
with end-of-life management for these types of batteries
An accessible yet rigorous discussion, featuring case
studies and study problems to illustrate and reinforce key
concepts.
In the decade since the first edition of this popular text
was published, the metallurgical field has undergone
rapid developments in many sectors. Nonetheless, the
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underlying principles governing these developments
remain the same. A textbook that presents these
advances within the context of the fundamentals is
greatly needed by instructors in the field Phase
Transformations in Metals and Alloys, Second Edition
maintains the simplicity that undergraduate instructors
and students have come to appreciate while updating
and expanding coverage of recently developed methods
and materials. The book is effectively divided into two
parts. The beginning chapters contain the background
material necessary for understanding phase
transformations - thermodynamics, kinetics, diffusion
theory and the structure and properties of interfaces. The
following chapters deal with specific transformations solidification, diffusional transformation in solids and
diffusionless transformation. Case studies of engineering
alloys are incorporated to provide a link between theory
and practice. New additions include an extended list of
further reading at the end of each chapter and a section
containing complete solutions to all exercises in the book
Designed for final year undergraduate and postgraduate
students of metallurgy, materials science, or engineering
materials, this is an ideal textbook for both students and
instructors.
Thermal Analysis and Thermodynamic Properties of
Solids, Second Edition covers foundational principles
and recent updates in the field, presenting an
authoritative overview of theoretical knowledge and
practical applications across several fields. Since the first
edition of this book was published, large developments
have occurred in the theoretical understanding of—and
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subsequent ability to assess and apply—principles of
thermal analysis. Drawing on the knowledge of its expert
author, this second edition provides fascinating insight
for both new and experienced students, researchers, and
industry professionals whose work is influenced or
impacted by thermo analysis principles and tools. Part 1
provides a detailed introduction and guide to theoretical
aspects of thermal analysis and the related impact of
thermodynamics. Key terminology and concepts, the
fundamentals of thermophysical examinations,
thermostatics, equilibrium background, thermotics,
reaction kinetics and models, thermokinetics and the
exploitation of fractals are all discussed. Part 2 then goes
on to discuss practical applications of this theoretical
information to topics such as crystallization kinetics and
glass states, thermodynamics in superconductor models,
and climate change. Includes fully updated as well as
new chapters on kinetic phase diagrams, thermokinetics
in DTA experiments, and crystallization kinetics
Discusses the influence of key derivatives such as
thermostatics, thermodynamics, thermotics, and
thermokinetics Helps readers understand and describe
reaction kinetics in solids, both in terms of simplified
descriptions of the reaction mechanism models and
averaged descriptions using fractals
Designed for use in a standard two-semester engineering
thermodynamics course sequence. The first half of the text
contains material suitable for a basic Thermodynamics course
taken by engineers from all majors. The second half of the
text is suitable for an Applied Thermodynamics course in
mechanical engineering programs. The text has numerous
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features that are unique among engineering textbooks,
including historical vignettes, critical thinking boxes, and case
studies. All are designed to bring real engineering
applications into a subject that can be somewhat abstract and
mathematical. Over 200 worked examples and more than
1,300 end of chapter problems provide the use opportunities
to practice solving problems related to concepts in the text.
Provides the reader with clear presentations of the
fundamental principles of basic and applied engineering
thermodynamics. Helps students develop engineering
problem solving skills through the use of structured problemsolving techniques. Introduces the Second Law of
Thermodynamics through a basic entropy concept, providing
students a more intuitive understanding of this key course
topic. Covers Property Values before the First Law of
Thermodynamics to ensure students have a firm
understanding of property data before using them. Over 200
worked examples and more than 1,300 end of chapter
problems offer students extensive opportunity to practice
solving problems. Historical Vignettes, Critical Thinking boxes
and Case Studies throughout the book help relate abstract
concepts to actual engineering applications. For greater
instructor flexibility at exam time, thermodynamic tables are
provided in a separate accompanying booklet. Available
online testing and assessment component helps students
assess their knowledge of the topics. Email
textbooks@elsevier.com for details.
Thermodynamics in Materials Science, Second Edition is a
clear presentation of how thermodynamic data is used to
predict the behavior of a wide range of materials, a crucial
component in the decision-making process for many
materials science and engineering applications. This primary
textbook accentuates the integration of principles, strategies,
and thermochemical data to generate accurate “maps” of
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equilibrium states, such as phase diagrams, predominance
diagrams, and Pourbaix corrosion diagrams. It also
recommends which maps are best suited for specific realworld scenarios and thermodynamic problems. The second
edition yet. Each chapter presents its subject matter
consistently, based on the classification of thermodynamic
systems, properties, and derivations that illustrate important
relationships among variables for finding the conditions for
equilibrium. Each chapter also contains a summary of
important concepts and relationships as well as examples
and sample problems that apply appropriate strategies for
solving real-world problems. The up-to-date and complete
coverage ofthermodynamic data, laws, definitions, strategies,
and tools in Thermodynamics in Materials Science, Second
Edition provides students and practicing engineers a valuable
guide for producing and applying maps of equilibrium states
to everyday applications in materials sciences.
This inter-disciplinary guide to the thermodynamics of living
organisms has been thoroughly revised and updated to
provide a uniquely integrated overview of the subject.
Retaining its highly readable style, it will serve as an
introduction to the study of energy transformation in the life
sciences and particularly as an accessible means for biology,
biochemistry and bioengineering undergraduate students to
acquaint themselves with the physical dimension of their
subject. The emphasis throughout the text is on
understanding basic concepts and developing problemsolving skills. The mathematical difficulty increases gradually
by chapter, but no calculus is required. Topics covered
include energy and its transformation, the First Law of
Thermodynamics, Gibbs free energy, statistical
thermodynamics, binding equilibria and reaction kinetics.
Each chapter comprises numerous illustrative examples
taken from different areas of biochemistry, as well as a broad
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range of exercises and references for further study.
The development of semiconductor devices began a little
more than a century ago, with the discovery of the electrical
conductivity of ionic solids. Today, solid state technologies
form the background of the society in which we live. The aim
of this book is threefold: to present the background physical
chemistry on which the technology of solid state devices is
based; secondly, to describe specific issues such as the role
of defects on the properties of solids, and the crucial
influence of surface properties; and ultimately, to look at the
physics and chemistry of growth processes, both at the bulk
and thin–film level, together with some issues relating to the
properties of nano–devices. Divided into five chapters, it
covers: Thermodynamics of solids, including phases and their
properties and structural order Point defects in
semiconductors Extended defects in semiconductors and
their interactions with point defects and impurities Growth of
semiconductor materials Physical chemistry of semiconductor
materials processing With applications across all solid state
technologies,the book is useful for advanced students and
researchers in materials science, physics, chemistry,
electrical and electronic engineering. It is also useful for those
in the semiconductor industry.
This text offers an introduction to the properties and
behaviour of soft matter. It begins with a treatment of the
underlying principles, then discusses how the properties of
certain substances and systems are treated within this
framework.
This textbook takes an interdisciplinary approach to the
subject of thermodynamics and is therefore suitable for
undergraduates in chemistry, physics and engineering
courses. The book is an introduction to phenomenological
thermodynamics and its applications to phase transitions and
chemical reactions, with some references to statistical
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mechanics. It strikes the balance between the rigorousness of
the Callen text and phenomenological approach of the Atkins
text. The book is divided in three parts. The first introduces
the postulates and laws of thermodynamics and complements
these initial explanations with practical examples. The second
part is devoted to applications of thermodynamics to phase
transitions in pure substances and mixtures. The third part
covers thermodynamic systems in which chemical reactions
take place. There are some sections on more advanced
topics such as thermodynamic potentials, natural variables,
non-ideal mixtures and electrochemical reactions, which
make this book of suitable also to post-graduate students.
This textbook explains the physics of phase transformation
and associated constraints from a metallurgical or materials
science point of view, based on many topics including
crystallography, mass transport by diffusion, thermodynamics,
heat transfer and related temperature gradients, thermal
deformation, and even fracture mechanics. The work
presented emphasizes solidification and related analytical
models based on heat transfer. This corresponds with the
most fundamental physical event of continuous evolution of
latent heat of fusion for directional or non-directional liquid-tosolid phase transformation at a specific interface with a
certain geometrical shape, such as planar or curved front. Dr.
Perez introduces mathematical and engineering
approximation schemes for describing the phase
transformation, mainly during solidification of pure metals and
alloys. Giving clear definitions and explanations of theoretical
concepts and full detail of derivation of formulae, this
interdisciplinary volume is ideal for graduate and upper-level
undergraduate students in applied science, and professionals
in the metal making and surface reconstruction industries.
The second edition of this textbook includes refined text in
each chapter, new sections on corrosion of steel-reinforced
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concrete and on cathodic protection of steel reinforced bars
embedded in concrete, and some new solved examples. The
book introduces mathematical and engineering approximation
schemes for describing the thermodynamics and kinetics of
electrochemical systems, which are the essence of corrosion
science, in addition to electrochemical corrosion, forms of
corrosion and mechanisms of corrosion. This approach
should capture the reader’s attention on the complexity of
corrosion. Thus, the principles of electrochemistry and
electrochemical cells are subsequently characterized in
simple electrolytes from a thermodynamics point of view.
This book provides a comprehensive exposition of the theory
of equilibrium thermodynamics and statistical mechanics at a
level suitable for well-prepared undergraduate students. The
fundamental message of the book is that all results in
equilibrium thermodynamics and statistical mechanics follow
from a single unprovable axiom — namely, the principle of
equal a priori probabilities — combined with elementary
probability theory, elementary classical mechanics, and
elementary quantum mechanics.
This textbook provides students with a complete working
knowledge of the properties of imperfections in crystalline
solids. Readers will learn how to apply the fundamental
principles of mechanics and thermodynamics to defect
properties in materials science, gaining all the knowledge and
tools needed to put this into practice in their own research.
Beginning with an introduction to defects and a brief review of
basic elasticity theory and statistical thermodynamics, the
authors go on to guide the reader in a step-by-step way
through point, line, and planar defects, with an emphasis on
their structural, thermodynamic, and kinetic properties.
Numerous end-of-chapter exercises enable students to put
their knowledge into practice, and with solutions for
instructors and MATLAB® programs available online, this is
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an essential text for advanced undergraduate and
introductory graduate courses in crystal defects, as well as
being ideal for self-study.
The Junior League of Willow Creek, Texas, is tres exclusive.
Undesirables need not apply. Fredericka Mercedes
Hildebrand Ware (Frede to her friends) is a member beyond
reproach...until her life begins to unravel. When her husband
betrays her, steals her money, and runs off to places
unknown, it's something Frede would rather keep under
wraps. The last thing she needs is to become fodder for the
JLWC gossip mill. And to make matters worse, there's only
one person in town who stands a chance at helping her get
revenge: Howard Grout, a tasteless, gold-chain-wearing
lawyer who has bought his way into Frede's tony
neighborhood. But htere's a price: She has to get his tacky,
four-inch-stiletto-and-pink-spandex-wearing wife Nikki into the
Junior League. Linda Francis Lee has written an hysterical
novel about the creme de la creme of Texas society, the
lengths to which one woman goes to bring her cheating
husband to justice, and how taking on what seems like a
"Mission Impossible" can change you in ways you could
never have imagined.
The field of additive manufacturing has seen explosive growth
in recent years due largely in part to renewed interest from
the manufacturing sector. Conceptually, additive
manufacturing, or industrial 3D printing, is a way to build parts
without using any part-specific tooling or dies from the
computer-aided design (CAD) file of the part. Today, most
engineered devices are 3D printed first to check their shape,
size, and functionality before large-scale production. In
addition, as the cost of 3D printers has come down
significantly, and the printers’ reliability and part quality have
improved, schools and universities have been investing in 3D
printers to experience, explore, and innovate with these
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fascinating additive manufacturing technologies. Additive
Manufacturing highlights the latest advancements in 3D
printing and additive manufacturing technologies. Focusing
on additive manufacturing applications rather than on core 3D
printing technologies, this book: Introduces various additive
manufacturing technologies based on their utilization in
different classes of materials Discusses important application
areas of additive manufacturing, including medicine,
education, and the space industry Explores regulatory
challenges associated with the emergence of additive
manufacturing as a mature technological platform By showing
how 3D printing and additive manufacturing technologies are
currently used, Additive Manufacturing not only provides a
valuable reference for veteran researchers and those
entering this exciting field, but also encourages innovation in
future additive manufacturing applications.
A classroom-tested textbook providing a fundamental
understandingof basic kinetic processes in materials This
textbook, reflecting the hands-on teaching experience of
itsthree authors, evolved from Massachusetts Institute of
Technology'sfirst-year graduate curriculum in the Department
of MaterialsScience and Engineering. It discusses key topics
collectivelyrepresenting the basic kinetic processes that
cause changes in thesize, shape, composition, and atomistic
structure of materials.Readers gain a deeper understanding
of these kinetic processes andof the properties and
applications of materials. Topics are introduced in a logical
order, enabling students todevelop a solid foundation before
advancing to more sophisticatedtopics. Kinetics of Materials
begins with diffusion, offering adescription of the elementary
manner in which atoms and moleculesmove around in solids
and liquids. Next, the more complex motion ofdislocations
and interfaces is addressed. Finally, still morecomplex kinetic
phenomena, such as morphological evolution andphase
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transformations, are treated. Throughout the textbook,
readers are instilled with an appreciationof the subject's
analytic foundations and, in many cases, theapproximations
commonly used in the field. The authors offer manyextensive
derivations of important results to help illuminate theirorigins.
While the principal focus is on kinetic phenomena incrystalline
materials, select phenomena in noncrystalline materialsare
also discussed. In many cases, the principles involved apply
toall materials. Exercises with accompanying solutions are
provided throughoutKinetics of Materials, enabling readers to
put their newfoundknowledge into practice. In addition,
bibliographies are offeredwith each chapter, helping readers
to investigate specializedtopics in greater detail. Several
appendices presenting importantbackground material are also
included. With its unique range of topics, progressive
structure, andextensive exercises, this classroom-tested
textbook provides anenriching learning experience for firstyear graduate students.
Solutions Manual for Thermodynamics in Materials Science,
Second EditionCRC PressThermodynamics in Materials
Science, Second EditionCRC Press

Publisher Description
Beyond Equilibrium Thermodynamics fills a niche in
the market by providing a comprehensive
introduction to a new, emerging topic in the field. The
importance of non-equilibrium thermodynamics is
addressed in order to fully understand how a system
works, whether it is in a biological system like the
brain or a system that develops plastic. In order to
fully grasp the subject, the book clearly explains the
physical concepts and mathematics involved, as well
as presenting problems and solutions; over 200
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exercises and answers are included. Engineers,
scientists, and applied mathematicians can all use
the book to address their problems in modelling,
calculating, and understanding dynamic responses
of materials.
Materials Kinetics: Transport and Rate Phenomena
provides readers with a clear understanding of how
physical-chemical principles are applied to
fundamental kinetic processes. The book integrates
advanced concepts with foundational knowledge and
cutting-edge computational approaches,
demonstrating how diffusion, morphological
evolution, viscosity, relaxation and other kinetic
phenomena can be applied to practical materials
design problems across all classes of materials. The
book starts with an overview of thermodynamics,
discussing equilibrium, entropy, and irreversible
processes. Subsequent chapters focus on analytical
and numerical solutions of the diffusion equation,
covering Fick’s laws, multicomponent diffusion,
numerical solutions, atomic models, and diffusion in
crystals, polymers, glasses, and polycrystalline
materials. Dislocation and interfacial motion, kinetics
of phase separation, viscosity, and advanced
nucleation theories are examined next, followed by
detailed analyses of glass transition and relaxation
behavior. The book concludes with a series of
chapters covering molecular dynamics, energy
landscapes, broken ergodicity, chemical reaction
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kinetics, thermal and electrical conductivities, Monte
Carlo simulation techniques, and master equations.
Covers the full breadth of materials kinetics,
including organic and inorganic materials, solids and
liquids, theory and experiments, macroscopic and
microscopic interpretations, and analytical and
computational approaches Demonstrates how
diffusion, viscosity microstructural evolution,
relaxation, and other kinetic phenomena can be
leveraged in the practical design of new materials
Provides a seamless connection between
thermodynamics and kinetics Includes practical
exercises that reinforce key concepts at the end of
each chapter
This highly readable, popular textbook for upper
undergraduates and graduates comprehensively
covers the fundamentals of crystallography and
symmetry, applying these concepts to a large range
of materials. New to this edition are more
streamlined coverage of crystallography, additional
coverage of magnetic point group symmetry and
updated material on extraterrestrial minerals and
rocks. New exercises at the end of chapters, plus
over 500 additional exercises available online, allow
students to check their understanding of key
concepts and put into practice what they have learnt.
Over 400 illustrations within the text help students
visualise crystal structures and more abstract
mathematical objects, supporting more difficult topics
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like point group symmetries. Historical and
biographical sections add colour and interest by
giving an insight into those who have contributed
significantly to the field. Supplementary online
material includes password-protected solutions, over
100 crystal structure data files, and Powerpoints of
figures from the book.
This is a textbook for the standard undergraduatelevel course in thermal physics. The book explores
applications to engineering, chemistry, biology,
geology, atmospheric science, astrophysics,
cosmology, and everyday life.
This book provides a systematic and comprehensive
description of high-entropy alloys (HEAs). The
authors summarize key properties of HEAs from the
perspective of both fundamental understanding and
applications, which are supported by in-depth
analyses. The book also contains computational
modeling in tackling HEAs, which help elucidate the
formation mechanisms and properties of HEAs from
various length and time scales.
A timely, applications-driven text in thermodynamics
Materials Thermodynamics provides both students
and professionals with the in-depth explanation they
need to prepare for the real-world application of
thermodynamic tools. Based upon an actual
graduate course taught by the authors, this classtested text covers the subject with a broader, more
industry-oriented lens than can be found in any other
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resource available. This modern approach: Reflects
changes rapidly occurring in society at large—from
the impact of computers on the teaching of
thermodynamics in materials science and
engineering university programs to the use of
approximations of higher order than the usual BraggWilliams in solution-phase modeling Makes students
aware of the practical problems in using
thermodynamics Emphasizes that the calculation of
the position of phase and chemical equilibrium in
complex systems, even when properly defined, is not
easy Relegates concepts like equilibrium constants,
activity coefficients, free energy functions, and GibbsDuhem integrations to a relatively minor role
Includes problems and exercises, as well as a
solutions manual This authoritative text is designed
for students and professionals in materials science
and engineering, particularly those in physical
metallurgy, metallic materials, alloy design and
processing, corrosion, oxidation, coatings, and hightemperature alloys.
"A pedagogical gem.... Professor Readey replaces ‘blackbox’ explanations with detailed, insightful derivations. A
wealth of practical application examples and exercise
problems complement the exhaustive coverage of kinetics for
all material classes." –Prof. Rainer Hebert, University of
Connecticut "Prof. Readey gives a grand tour of the kinetics
of materials suitable for experimentalists and modellers.... In
an easy-to-read and entertaining style, this book leads the
reader to fundamental, model-based understanding of kinetic
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processes critical to development, fabrication and application
of commercially-important soft (polymers, biomaterials), hard
(ceramics, metals) and composite materials. It is a must-have
for anyone who really wants to understand how to make
materials and how they will behave in service." --Prof. Bill
Lee, Imperial College London, Fellow of the Royal Academy
of Engineering "A much needed text filing the gap between an
introductory course in materials science and advanced
materials-specific kinetics courses. Ideal for the
undergraduate interested in an in-depth study of kinetics in
materials." –Prof. Mark E. Eberhart, Colorado School of
Mines This book provides an in-depth introduction to the most
important kinetic concepts in materials science, engineering,
and processing. All types of materials are addressed,
including metals, ceramics, polymers, electronic materials,
biomaterials, and composites. The expert author with
decades of teaching and practical experience gives a lively
and accessible overview, explaining the principles that
determine how long it takes to change material properties and
make new and better materials. The chapters cover a broad
range of topics extending from the heat treatment of steels,
the processing of silicon integrated microchips, and the
production of cement, to the movement of drugs through the
human body. The author explicitly avoids "black box"
equations, providing derivations with clear explanations.
This manual contains the complete solution for all the 505
chapter-end problems in the textbook An Introduction to
Thermodynamics, and will serve as a handy reference to
teachers as well as students. The data presented in the form
of tables and charts in the main textbook are made use of in
this manual for solving the problems.
Thermodynamics in Materials Science, Second Edition is a
clear presentation of how thermodynamic data is used to
predict the behavior of a wide range of materials, a crucial
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component in the decision-making process for many
materials science and engineering applications. This primary
textbook accentuates the integration of principles, strategies,
a
This book covers state-of-the-art techniques commonly used
in modern materials characterization. Two important aspects
of characterization, materials structures and chemical
analysis, are included. Widely used techniques, such as
metallography (light microscopy), X-ray diffraction,
transmission and scanning electron microscopy, are
described. In addition, the book introduces advanced
techniques, including scanning probe microscopy. The
second half of the book accordingly presents techniques such
as X-ray energy dispersive spectroscopy (commonly
equipped in the scanning electron microscope), fluorescence
X-ray spectroscopy, and popular surface analysis techniques
(XPS and SIMS). Finally, vibrational spectroscopy (FTIR and
Raman) and thermal analysis are also covered.
vi on geometric probability is included, students can be
expected to create a few simple programs like those shown,
but for other geometries. I am indebted to Tom Hare for
critical reviews of the material and an endless enthusiasm to
debate and derive stereological relationships; to John Matzka
at Plenum Press for patiently instructing me in the intricacies
of typesetting; to Chris Russ for helping to program many of
these measurement techniques; and especially to Helen
Adams, both for her patience with my creative fever to write
yet another book, and for pointing out that the title, which I
had intended to contrast to "theoretical stereology," can also
be understood as the antonym of "impractical stereology."
John C. Russ Raleigh,NC July, 1986 Chapter 1: Statistics 1
Accuracy and precision 1 The mean and standard deviation 5
Distributions 7 Comparison 13 Correlation 18 Nonlinear fitting
19 Chapter 2: Image Types 23 Planar sections 23 Projected
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images 25 Finite sections 28 Space-filling structures and
dispersed phases 29 Types of images and contrast
mechanisms 31 Sampling 32 Chapter 3: Manual Methods 35
Volume fraction 35 Surface density 38 Contiguity 41 Mean
intercept length 42 Line density 43 Grain size determination
55 Curvature 48 Reticles to aid counting 49 Magnification and
units 51 Chapter4: Size Distributions 53 Intercept length in
spheres 53 Nonspherical shapes 57 Corrections for finite
section thickness 59 Lamellae 61 Measurement of profile size
62 Nonspherical particles 69 vii Contents viii Chapter 5:
Computer Metlwds 73
Introductory kinetics for the undergrad materials scientist
Materials Kinetics Fundamentals is an accessible and
interesting introduction to kinetics processes, with a focus on
materials systems. Designed for the undergraduate student,
this book avoids intense mathematics to present the theory
and application of kinetics in a clear, reader-friendly way.
Students are first introduced to the fundamental concepts of
kinetics, with illustrated diagrams, examples, text boxes, and
homework questions that impart a unified, intuitive
understanding. Further chapters cover the application of
these concepts in the context of materials science, with realworld examples including silicon processing and integrated
circuit fabrication, thin-film deposition, carbon-14 dating, steel
degassing, energy conversion, and more. Instructor materials
including PowerPoint presentations, a test bank, and more
are available through the companion website, providing a
complete resource for the undergraduate materials science
student. At its core, kinetics deals with rates, telling us how
fast something will take place – for example, how fast water
will evaporate, or how fast molten silicon will solidify. This
book is designed to provide students with an introduction to
kinetics' underlying principles, without rigorous math to
distract from understanding. Understand universally important
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kinetic concepts like diffusion and reaction rate Model
common kinetic processes both quantitatively and
qualitatively Learn the mechanisms behind important and
interesting materials systems Examine the behaviors,
properties, and interactions of relevant solid materials There
are a large number of books on chemical kinetics, but there
are far fewer that focus on materials kinetics, and virtually
none that provide an accessible, introductory-level treatment
of the subject. Materials Kinetics Fundamentals fills that need,
with clear, detailed explanations of these universal concepts.
This textbook covers chemical thermodynamics in materials
science from basic to advanced level, especially for iron and
steel making processes. To improve a process by applying
knowledge of thermodynamics or to assess the calculation
results of thermodynamic software, an accurate and
systematic understanding of thermodynamics is required. For
that purpose, books from which one can learn
thermodynamics from the basic to the advanced level are
needed, but such books are rarely published. This book
bridges the gap between the basics, which are treated in
general thermodynamic books, and their application, which
are only partially dealt with in most specialized books on a
specific field. This textbook can be used to teach the basics
of chemical thermodynamics and its applications to
beginners. The basic part of the book is written to help
learners acquire robust applied skills in an easy-tounderstand manner, with in-depth explanations and
schematic diagrams included. The same book can be used by
advanced learners as well. Those higher-level readers such
as post-graduate students and researchers may refer to the
basic part of the book to get down to the basic concepts of
chemical thermodynamics or to confirm the basic concepts.
Abundant pages are also devoted to applications designed to
present more advanced applied skills grounded in a deep
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understanding of the basics. The book contains some 50
examples and their solutions so that readers can learn
through self-study.
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