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This classic text on fluid flow, heat transfer, and mass transport has been brought up to date in this second edition. The
author has added a chapter on “Boiling and Condensation” that expands and rounds out the book’s comprehensive
coverage on transport phenomena. These new topics are particularly important to current research in renewable energy
resources involving technologies such as windmills and solar panels. The book provides you and other materials science
and engineering students and professionals with a clear yet thorough introduction to these important concepts. It
balances the explanation of the fundamentals governing fluid flow and the transport of heat and mass with common
applications of these fundamentals to specific systems existing in materials engineering. You will benefit from: • The use
of familiar examples such as air and water to introduce the influences of properties and geometry on fluid flow. • An
organization with sections dealing separately with fluid flow, heat transfer, and mass transport. This sequential structure
allows the development of heat transport concepts to employ analogies of heat flow with fluid flow and the development
of mass transport concepts to employ analogies with heat transport. • Ample high-quality graphs and figures throughout.
• Key points presented in chapter summaries. • End of chapter exercises and solutions to selected problems. • An all
new and improved comprehensive index.
This introductory textbook for standard undergraduate courses in thermodynamics has been completely rewritten to
explore a greater number of topics, more clearly and concisely. Starting with an overview of important quantum
behaviours, the book teaches students how to calculate probabilities in order to provide a firm foundation for later
chapters. It introduces the ideas of classical thermodynamics and explores them both in general and as they are applied
to specific processes and interactions. The remainder of the book deals with statistical mechanics. Each topic ends with a
boxed summary of ideas and results, and every chapter contains numerous homework problems, covering a broad range
of difficulties. Answers are given to odd-numbered problems, and solutions to even-numbered problems are available to
instructors at www.cambridge.org/9781107694927.
This book will help readers understand thermodynamic properties caused by magnetic fields. Providing a concise review
of time independent magnetic fields, it goes on to discuss the thermodynamic properties of magnetizing materials of
different shapes, and finally, the equilibrium properties of superconductors of different shapes and also of different sizes.
Chapters are accompanied by problems illustrating the applications of the principles to optimize and enhance
understanding. This book will be of interest to advanced undergraduates, graduate students, and researchers
specializing in thermodynamics, solid state physics, magnetism, and superconductivity. Features: The first book to
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provide comprehensive coverage of thermodynamics in magnetic fields, only previously available, in part, in journal
articles Chapters include problems and worked solutions demonstrating real questions in contemporary
superconductivity, such as properties of vortex matter
Computational Materials Engineering is an advanced introduction to the computer-aided modeling of essential material
properties and behavior, including the physical, thermal and chemical parameters, as well as the mathematical tools used
to perform simulations. Its emphasis will be on crystalline materials, which includes all metals. The basis of
Computational Materials Engineering allows scientists and engineers to create virtual simulations of material behavior
and properties, to better understand how a particular material works and performs and then use that knowledge to design
improvements for particular material applications. The text displays knowledge of software designers, materials scientists
and engineers, and those involved in materials applications like mechanical engineers, civil engineers, electrical
engineers, and chemical engineers. Readers from students to practicing engineers to materials research scientists will
find in this book a single source of the major elements that make up contemporary computer modeling of materials
characteristics and behavior. The reader will gain an understanding of the underlying statistical and analytical tools that
are the basis for modeling complex material interactions, including an understanding of computational thermodynamics
and molecular kinetics; as well as various modeling systems. Finally, the book will offer the reader a variety of algorithms
to use in solving typical modeling problems so that the theory presented herein can be put to real-world use. Balanced
coverage of fundamentals of materials modeling, as well as more advanced aspects of modeling, such as modeling at all
scales from the atomic to the molecular to the macro-material Concise, yet rigorous mathematical coverage of such
analytical tools as the Potts type Monte Carlo method, cellular automata, phase field, dislocation dynamics and Finite
Element Analysis in statistical and analytical modeling
Fatigue is probabilistic in nature and involves a complex spectrum of loading history with variable amplitudes and
frequencies. Yet most available fatigue failure prediction methods are empirical and concentrate on very specific types of
loading. Taking a different approach, Introduction to Thermodynamics of Mechanical Fatigue examines the treatment of
fatigue via the principles of thermodynamics. It starts from the premise that fatigue is a dissipative process and must
obey the laws of thermodynamics. In general, it can be hypothesized that mechanical degradation is a consequence of
irreversible thermodynamic processes. This suggests that entropy generation offers a natural measure of degradation.
An Entropic Approach to Fatigue and Degradation Drawing on recent cutting-edge research and development, the
authors present a unified entropic approach to problems involving fatigue. They introduce the fundamentals of fatigue
processes and explore a wide range of practical engineering applications. Fundamental Concepts and Methodologies
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The book reviews commonly observed failure modes, discusses how to analyze fatigue problems, and examines the
deformation characteristics of a solid material subjected to fatigue loading. It also looks at how to use thermodynamics to
determine the onset of fatigue failure. In addition, the book presents methodologies for improving fatigue life and for
accelerated fatigue testing. Learn How to Apply the Entropic Approach to Fatigue Problems Comprehensive and well
organized, this work helps readers apply powerful thermodynamics concepts to effectively treat fatigue problems at the
design stage. It offers an accessible introduction to a new and exciting area of research in the field of fatigue failure
analysis.
This book is based on a set of notes developed over many years for an introductory course taught to seniors and
entering graduate students in materials science. An Introduction to Aspects of Thermodynamics and Kinetics Relevant to
Materials Science is about the application of thermodynamics and kinetics to solve problems within Materials Science.
Emphasis is to provide a physical understanding of the phenomenon under discussion, with the mathematics presented
as a guide. The problems are used to provide practice in quantitative application of principles, and also to give examples
of applications of the general subject matter to problems having current interest and to emphasize the important physical
concepts. End of chapter problems are included, as are references, and bibliography to reinforce the text. This book
provides students with the theory and mathematics to understand the important physical understanding of phenomena.
Based on a set of notes developed over many years for an introductory course taught to seniors and entering graduate
students in materials science Provides students with the theory and mathematics to understand the important physical
understanding of phenomena Includes end of chapter problems, references, and bibliography to reinforce the text
Introduction to the Thermodynamics of MaterialsCRC Press
The only text to cover both thermodynamic and statistical mechanics--allowing students to fully master thermodynamics
at the macroscopic level. Presents essential ideas on critical phenomena developed over the last decade in simple,
qualitative terms. This new edition maintains the simple structure of the first and puts new emphasis on pedagogical
considerations. Thermostatistics is incorporated into the text without eclipsing macroscopic thermodynamics, and is
integrated into the conceptual framework of physical theory.
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
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basic part of the book is written to help learners acquire robust applied skills in an easy-to-understand 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
understanding of the basics. The book contains some 50 examples and their solutions so that readers can learn through self-study.
This course-derived undergraduate textbook provides a concise explanation of the key concepts and calculations of chemical
thermodynamics. Instead of the usual ‘classical’ introduction, this text adopts a straightforward postulatory approach that introduces
thermodynamic potentials such as entropy and energy more directly and transparently. Structured around several features to assist students’
understanding, Chemical Thermodynamics : Develops applications and methods for the ready treatment of equilibria on a sound quantitative
basis. Requires minimal background in calculus to understand the text and presents formal derivations to the student in a detailed but
understandable way. Offers end-of-chapter problems (and answers) for self-testing and review and reinforcement, of use for self- or group
study. This book is suitable as essential reading for courses in a bachelor and master chemistry program and is also valuable as a reference
or textbook for students of physics, biochemistry and materials science.
This monograph deals with the mechanics and thermodynamics of materials with memory, including properties of the dynamical equations
that describe their evolution in time under varying loads. A work in four parts, the first is an introduction to continuum mechanics, including
classical fluid mechanics, linear and non-linear elasticity. The second part considers continuum thermodynamics and its use to derive
constitutive equations of materials with memory, including viscoelastic solids, fluids, heat conductors and some examples of non-simple
materials. In the third part, free energies for materials with linear memory constitutive relations are discussed. The concept of a minimal state
is introduced. Explicit formulae are presented for the minimum and related free energies. The final part deals with existence, uniqueness, and
stability results for the integrodifferential equations describing the dynamical evolution of viscoelastic materials, including a new approach
based on minimal states rather than histories. There are also chapters on the controllability of thermoelastic systems with memory, the SaintVenant problem for viscoelastic materials and on the theory of inverse problems. The second edition includes a new chapter on
thermoelectromagnetism as well as recent findings on minimal states and free energies. It considers the case of minimum free energies for
non-simple materials and dielectrics, together with an introduction to fractional derivative models.
This classic textbook is the definitive introduction to the thermodynamic behavior of materials systems. Written as a basic text for advanced
undergraduates and first year graduate students in metallurgy, metallurgical engineering, ceramics, or materials science, it presents the
underlying thermodynamic principles of materials and their plethora of applications. The book is also of proven interest to working
professionals in need of a reference or refresher course.
Introduction to Applied Thermodynamics is an introductory text on applied thermodynamics and covers topics ranging from energy and
temperature to reversibility and entropy, the first and second laws of thermodynamics, and the properties of ideal gases. Standard air cycles
and the thermodynamic properties of pure substances are also discussed, together with gas compressors, combustion, and psychrometry.
This volume is comprised of 16 chapters and begins with an overview of the concept of energy as well as the macroscopic and molecular
approaches to thermodynamics. The following chapters focus on temperature, entropy, and standard air cycles, along with gas compressors,
combustion, psychrometry, and the thermodynamic properties of pure substances. Steam and steam engines, internal combustion engines,
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and refrigeration are also considered. The final chapter is devoted to heat transfer by conduction, radiation, and convection. The transfer of
heat energy between fluids flowing through concentric pipes is described. This book will appeal to mechanical engineers and students as well
as those interested in applied thermodynamics.
Maintaining the substance that made Introduction to the Thermodynamic of Materials a perennial best seller for decades, this Sixth Edition is
updated to reflect the broadening field of materials science and engineering. The new edition is reorganized into three major sections to align
the book for practical coursework, with the first (Thermodynamic Principles) and second (Phase Equilibria) sections aimed at use in a one
semester undergraduate course. The third section (Reactions and Transformations) can be used in other courses of the curriculum that deal
with oxidation, energy, and phase transformations. The book is updated to include the role of work terms other than PV work (e.g., magnetic
work) along with their attendant aspects of entropy, Maxwell equations, and the role of such applied fields on phase diagrams. There is also
an increased emphasis on the thermodynamics of phase transformations and the Sixth Edition features an entirely new chapter 15 that links
specific thermodynamic applications to the study of phase transformations. The book also features more than 50 new end of chapter
problems and more than 50 new figures.
An accessible yet rigorous discussion, featuring case studies and study problems to illustrate and reinforce key concepts.
Thermodynamics of Materials A Classical and StatisticalSynthesis Designed as a reference resource for practicing professionals aswell as a
text for advanced students, Thermodynamics of Materialsoffers a lucid presentation that ties together classical andstatistical treatments of
thermodynamics within the framework ofmaterials science. Unlike most books in the field, it emphasizesthe natural connection between these
two approaches, both as a wayof obtaining useful information about real systems, and as a way ofshowing the relations between the
molecular-level properties ofsystems, and their properties on a macroscopic scale. In thisregard, the author's aim throughout the text is to
introduce therigorous, general relations that arise from classicalthermodynamics, which are system independent, and then to usestatistical
thermodynamic relations to calculate the expectedvalues of the macroscopic thermodynamic parameters of thesystems. Thermodynamics of
Materials includes a review of classicalthermodynamics, an introduction to statistical thermodynamics, andnumerous practical problems in
thermodynamics, especially thoseinvolving phase and chemical equilibrium. Handy appendices enhancethe value of this outstanding text.

Integrates fundamental concepts with experimental data and practical applications, including worked examples and endof-chapter 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 component in the decision-making process for many materials
science and engineering applications. This primary textbook accentuates the integration of principles, strategies, a
"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.
"Thermodynamics of Materials" introduces the basic underlying principles of thermodynamics as well as their applicability
to the behavior of all classes of materials, while providing an integrated approach from macro- (or classical)
thermodynamics to meso- and nanothermodynamics, and microscopic (or statistical) thermodynamics. The book is
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intended for scientists, engineers and graduate students in all fields involving materials science-related disciplines. Both
Dr. Qing Jiang and Dr. Zi Wen are professors at Jilin University.
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 non-specialist 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-to-date examples
and covering a large amount of materials
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 class-tested text covers the subject with a broader,
more industry-oriented lens than can be found in any other 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 Bragg-Williams
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 Gibbs-Duhem
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 high-temperature alloys.
Outstanding text focuses on physical technique of thermodynamics, typical problems, and significance and use of
thermodynamic potential. Mathematical apparatus, first law of thermodynamics, second law and entropy, more. 1965
edition.
This textbook facilitates students’ ability to apply fundamental principles and concepts in classical thermodynamics to
solve challenging problems relevant to industry and everyday life. It also introduces the reader to the fundamentals of
statistical mechanics, including understanding how the microscopic properties of atoms and molecules, and their
associated intermolecular interactions, can be accounted for to calculate various average properties of macroscopic
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systems. The author emphasizes application of the fundamental principles outlined above to the calculation of a variety of
thermodynamic properties, to the estimation of conversion efficiencies for work production by heat interactions, and to the
solution of practical thermodynamic problems related to the behavior of non-ideal pure fluids and fluid mixtures, including
phase equilibria and chemical reaction equilibria. The book contains detailed solutions to many challenging sample
problems in classical thermodynamics and statistical mechanics that will help the reader crystallize the material taught.
Class-tested and perfected over 30 years of use by nine-time Best Teaching Award recipient Professor Daniel
Blankschtein of the Department of Chemical Engineering at MIT, the book is ideal for students of Chemical and
Mechanical Engineering, Chemistry, and Materials Science, who will benefit greatly from in-depth discussions and
pedagogical explanations of key concepts. Distills critical concepts, methods, and applications from leading full-length
textbooks, along with the author’s own deep understanding of the material taught, into a concise yet rigorous graduate
and advanced undergraduate text; Enriches the standard curriculum with succinct, problem-based learning strategies
derived from the content of 50 lectures given over the years in the Department of Chemical Engineering at MIT;
Reinforces concepts covered with detailed solutions to illuminating and challenging homework problems.
Building up gradually from first principles, this unique introduction to modern thermodynamics integrates classical, statistical and
molecular approaches and is especially designed to support students studying chemical and biochemical engineering. In addition
to covering traditional problems in engineering thermodynamics in the context of biology and materials chemistry, students are
also introduced to the thermodynamics of DNA, proteins, polymers and surfaces. It includes over 80 detailed worked examples,
covering a broad range of scenarios such as fuel cell efficiency, DNA/protein binding, semiconductor manufacturing and polymer
foaming, emphasizing the practical real-world applications of thermodynamic principles; more than 300 carefully tailored
homework problems, designed to stretch and extend students' understanding of key topics, accompanied by an online solution
manual for instructors; and all the necessary mathematical background, plus resources summarizing commonly used symbols,
useful equations of state, microscopic balances for open systems, and links to useful online tools and datasets.
Defects play an important role in determining the properties of solids. This book provides an introduction to chemical bond,
phonons, and thermodynamics; treatment of point defect formation and reaction, equilibria, mechanisms, and kinetics; kinetics
chapters on solid state processes; and electrochemical techniques and applications. * Offers a coherent description of
fundamental defect chemistry and the most common applications. * Up-to-date trends and developments within this field. *
Combines electrochemical concepts with aspects of semiconductor physics.
Phase diagrams are used in materials research and engineering to understand the interrelationship between composition,
microstructure and process conditions. In complex systems, computational methods such as CALPHAD are employed to model
thermodynamic properties for each phase and simulate multicomponent phase behavior. Written by recognized experts in the field,
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this is the first introductory guide to the CALPHAD method, providing a theoretical and practical approach. Building on core
thermodynamic principles, this book applies crystallography, first principles methods and experimental data to computational
phase behavior modeling using the CALPHAD method. With a chapter dedicated to creating thermodynamic databases, the
reader will be confident in assessing, optimizing and validating complex thermodynamic systems alongside database construction
and manipulation. Several case studies put the methods into a practical context, making this suitable for use on advanced
materials design and engineering courses and an invaluable reference to those using thermodynamic data in their research or
simulations.
This text provides an overview of important theory, principles, and concepts in the field of thermodynamics, making this abstract
and complex subject easy to comprehend while building practical skills in the process. It enhances understanding of heat transfer,
steam tables, energy concepts, power generation, psychrometry, refrigeration cycles, and more. Practical, easily accessible case
studies illustrate various thermodynamics principles. Each chapter concludes with a list of questions or problems, with answers at
the back of the book.
The aim of this book is to present Classical Thermodynamics in a unified way, from the most fundamental principles to nonuniform systems, thereby requiring the introduction of coarse graining methods, leading for instance to phase field methods.
Solutions thermodynamics and temperature-concentration phase diagrams are covered, plus also a brief introduction to statistical
thermodynamics and topological disorder. The Landau theory is included along with a general treatment of multicomponent
instabilities in various types of thermodynamic applications, including phase separation and order-disorder transitions. Nucleation
theory and spinodal decomposition are presented as extreme cases of a single approach involving the all-important role of
fluctuations.In this way, it is hoped that this coverage will reconcile in a unified manner techniques generally presented separately
in physics and materials texts.
This fifth edition of the highly regarded family of titles that first published in 1965 is now a three-volume set and over 3,000 pages.
All chapters have been revised and expanded, either by the fourth edition authors alone or jointly with new co-authors. Chapters
have been added on the physical metallurgy of light alloys, the physical metallurgy of titanium alloys, atom probe field ion
microscopy, computational metallurgy, and orientational imaging microscopy. The books incorporate the latest experimental
research results and theoretical insights. Several thousand citations to the research and review literature are included.
Exhaustively synthesizes the pertinent, contemporary developments within physical metallurgy so scientists have authoritative
information at their fingertips Replaces existing articles and monographs with a single, complete solution Enables metallurgists to
predict changes and create novel alloys and processes
Thermodynamics of Non-Equilibrium Processes for Chemists with a Particular Application to Catalysis consists of materials
adapted from lectures on the thermodynamics of nonequilibrium processes that have been taught at the Department of Natural
Sciences of Novosibirsk State University since 1995. The thermodynamics of nonequilibrium processes traditionally required
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students to have a strong background in physics. However, the materials featured in this volume allow anyone with knowledge in
classical thermodynamics of equilibrium processes and traditional chemical kinetics to understand the subject. Topics discussed
include systems in the thermodynamics of irreversible processes; thermodynamics of systems that are close to and far from
equilibrium; thermodynamics of catalysts; the application of nonequilibrium thermodynamics to material science; and the
relationship between entropy and information. This book will be helpful for research into complex chemical transformations,
particularly catalytic transformations. Applies simple approaches of non-equilibrium thermodynamics to analyzing properties of
chemically reactive systems Covers systems far from equilibrium, allowing the consideration of most chemically reactive systems
of a chemical or biological nature This approach resolves many complicated problems in the teaching of chemical kinetics
This book provides a concise overview of thermodynamics, and is written in a manner which makes the difficult subject matter
understandable. Thermodynamics is systematic in its presentation and covers many subjects that are generally not dealt with in
competing books such as: Carathéodory's approach to the Second Law, the general theory of phase transitions, the origin of
phase diagrams, the treatment of matter subjected to a variety of external fields, and the subject of irreversible thermodynamics.
The book provides a first-principles, postulational, self-contained description of physical and chemical processes. Designed both
as a textbook and as a monograph, the book stresses the fundamental principles, the logical development of the subject matter,
and the applications in a variety of disciplines. This revised edition is based on teaching experience in the classroom, and
incorporates many exercises in varying degrees of sophistication. The stress laid on a didactic, logical presentation, and on the
relation between theory and experiment should provide a reader with a more intuitive understanding of the basic principles.
Graduate students and professional chemists in physical chemistry and inorganic chemistry, as well as graduate students and
professionals in physics who wish to acquire a more sophisticated overview of thermodynamics and related subject matter will find
this book extremely helpful. Key Features * Takes the reader through various steps to understanding: * Review of fundamentals *
Development of subject matter * Applications in a variety of disciplines
A Practical, Up-to-Date Introduction to Applied Thermodynamics, Including Coverage of Process Simulation Models and an
Introduction to Biological Systems Introductory Chemical Engineering Thermodynamics, Second Edition, helps readers master the
fundamentals of applied thermodynamics as practiced today: with extensive development of molecular perspectives that enables
adaptation to fields including biological systems, environmental applications, and nanotechnology. This text is distinctive in making
molecular perspectives accessible at the introductory level and connecting properties with practical implications. Features of the
second edition include Hierarchical instruction with increasing levels of detail: Content requiring deeper levels of theory is clearly
delineated in separate sections and chapters Early introduction to the overall perspective of composite systems like distillation
columns, reactive processes, and biological systems Learning objectives, problem-solving strategies for energy balances and
phase equilibria, chapter summaries, and “important equations” for every chapter Extensive practical examples, especially
coverage of non-ideal mixtures, which include water contamination via hydrocarbons, polymer blending/recycling, oxygenated
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fuels, hydrogen bonding, osmotic pressure, electrolyte solutions, zwitterions and biological molecules, and other contemporary
issues Supporting software in formats for both MATLAB® and spreadsheets Online supplemental sections and resources including
instructor slides, ConcepTests, coursecast videos, and other useful resources
Metallurgical Thermodynamics, as well as its modified version, Thermodynamics of Materials, forms a core course in metallurgical
and materials engineering, constituting one of the principal foundations in these disciplines. Designed as an undergraduate
textbook, this concise and systematically organized text deals primarily with the thermodynamics of systems involving physicochemical processes and chemical reactions, such as calculations of enthalpy, entropy and free energy changes of processes;
thermodynamic properties of solutions; chemical and phase equilibria; and thermodynamics of surfaces, interfaces and defects.
The major emphasis is on high-temperature systems and processes involving metals and inorganic compounds. The many worked
examples, diagrams, and tables that illustrate the concepts discussed, and chapter-end problems that stimulate self-study should
enable the students to study the subject with enhanced interest.
Accompanying CD-ROM contains ... "computer tests and laboratories."--CD-ROM label.
Phase Diagrams and Thermodynamic Modeling of Solutions provides readers with an understanding of thermodynamics and
phase equilibria that is required to make full and efficient use of these tools. The book systematically discusses phase diagrams of
all types, the thermodynamics behind them, their calculations from thermodynamic databases, and the structural models of
solutions used in the development of these databases. Featuring examples from a wide range of systems including metals, salts,
ceramics, refractories, and concentrated aqueous solutions, Phase Diagrams and Thermodynamic Modeling of Solutions is a vital
resource for researchers and developers in materials science, metallurgy, combustion and energy, corrosion engineering,
environmental engineering, geology, glass technology, nuclear engineering, and other fields of inorganic chemical and materials
science and engineering. Additionally, experts involved in developing thermodynamic databases will find a comprehensive
reference text of current solution models. Presents a rigorous and complete development of thermodynamics for readers who
already have a basic understanding of chemical thermodynamics Provides an in-depth understanding of phase equilibria Includes
information that can be used as a text for graduate courses on thermodynamics and phase diagrams, or on solution modeling
Covers several types of phase diagrams (paraequilibrium, solidus projections, first-melting projections, Scheil diagrams, enthalpy
diagrams), and more
This Tract gives an account of certain recent attempts to construct a satisfactory theory of thermodynamics for materials which
have a memory for the past. Naturally it draws heavily on the writings of those who have made significant contributions to the field.
I am particularly grateful to Professor C. A. Truesdell of The lohns Hopkins University for his invitation to write the Tract and to
Professor A. E. Green of Oxford for his comments on various parts of the manuscript. Hertford College, Oxford December 1971 W.
A. Day Contents Introduction 1 Chapter 1 Preliminaries 5 1. 1 Vector and Tensor Analysis. 5 1. 2 Paths and Line Integrals . 7 1. 3
Kinematics and the Balance Laws 11 1. 4 Simple Materials with Memory 15 21 Chapter 2 A Theory of Thermodynamics . 2. 1
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Processes. 21 2. 2 The Thermodynamic Inequality . 23 2. 3 Heat Conduction Inequalities . 24 2. 4 The Conversion of Heat into
Mechanical Work 27 31 The Construction of the Entropy Chapter 3 The Clausius Inequality 31 3. 1 3. 2 Fading Memory . 34 3. 3
The Entropy in Equilibrium. Thermostatics. 38 3. 4 The Entropy away from Equilibrium. The Clausius- Planck Inequality 45
Chapter 4 Applications . . 55 4. 1 Thermoelasticity and Materials of Differential Type 55 4. 2 A Class of Viscoelastic Materials . . . .
. . 60 Chapter 5 Thermodynamics based on the Clausius-Duhem Inequality . . . . . . . . . . 77 5. 1 The Clausius-Duhem Inequality.
78 5.
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