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Phase Transformations in Metals and Alloys CRC Press

Revised to reflect recent developments in the field, Phase Transformation in Metals and Alloys,
Fourth Edition, continues to be the most authoritative and approachable resource on the subject. It
supplies a comprehensive overview of specific types of phase transformations, supplemented by
practical case studies of engineering alloys. The book’s unique presentation links a basic
understanding of theory with application in a gradually progressive yet exciting manner. Based on
the authors’ teaching notes, the text takes a pedagogical approach and provides examples for
applications and problems that can be readily used for exercises. NEW IN THE FOURTH EDITION 40%
of the figures and 30% of the text Insights provided by numerical modelling techniques such as ab
initio, phase field, cellular automaton, and molecular dynamics Insights from the application of
advanced experimental techniques, such as high-energy X-ray diffraction, high-resolution
transmission electron microscopy, scanning electron microscopy, combined with electron
backscattered diffraction New treatment of ternary phase diagrams and solubility products The
concept of paraequilibrium in systems containing highly mobile interstitial elements
Thermodynamics of grain boundaries and the influence of segregation on grain boundary diffusion
Reference to software tools for solving diffusion problems in multicomponent systems Introduction
to concepts related to coincident site lattices and methods for determining the dislocation content of
grain boundaries and interfaces Updated treatment of coherency and interface structure including
the important fcc-bcc interfaces Treatment of metallic glasses expanded to cover critical cooling
rate Austin-Rickets equation introduced as an alternative to the Avrami equation in the case of
precipitation kinetics Discussion of the effects of overlap in nucleation, growth and coarsening
Discussion of pearlite and bainite transformations updated Entirely new and extensive treatment of

diffusionless martensitic transformations covering athermal and thermally activated martensite in
ferrous systems as well as shape memory, superelasticity and rubber-like behavior in ordered
nonferrous alloys New practical applications covering spinodal alloys, fir-tree structures in aluminum
castings, Al-Cu-Li aerospace alloys, superelastic and shape memory alloys, quenched and
partitioned steels, advanced high-strength steels and martensitic stainless steels Each chapter now
concludes with a summary of the main points References to scientific publications and suggestions
for further reading updated to reflect experimental and computational advances Aimed at students
studying metallurgy and materials science and engineering, the Fourth Edition retains the previous
editions’ popular easy-to-follow style and excellent mix of basic and advanced information, making it
ideal for those who are new to the field. A new solutions manual and PowerPoint figure slides are
available to adopting professors.

Phase Transformations in Metals and Alloys, Third Edition (Revised Reprint) CRC Press

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 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.

Phase transformations in metals and alloys

Mechanisms of Diffusional Phase Transformations in Metals and Alloys CRC Press

Developed by the late metallurgy professor and master experimentalist Hubert I. Aaronson, this
collection of lecture notes details the fundamental principles of phase transformations in metals and
alloys upon which steel and other metals industries are based. Mechanisms of Diffusional Phase
Transformations in Metals and Alloys is devoted to solid-solid phase transformations in which
elementary atomic processes are diffusional jumps, and these processes occur in a series of so-
called nucleation and growth through interface migration. Instead of relying strictly on a pedagogical
approach, it documents the evolution of phase transformation concepts. The authors present topics
by describing a phenomenon and then following up with a corresponding hypothesis or alternative
explanation. In this way, the book also shows how the field continues to evolve and meet new
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challenges. Integrated with information from a number of key papers and review articles, this
volume reflects this revered and influential instructor’s unique and passionate way of introducing
well-established theories and knowledge in a systematic way, at the same time introducing, in great
detail, how a new idea or interpretation of a phenomenon has emerged, evolved, and gained its
current status. If the published version of a theory or a model was too condensed, Aaronson worked
the problem out in painstaking detail so that graduate students could follow the derivations. This
collection is full of such unique "Aaronsonian idiosyncrasies," which add immense value as a
powerful tool for learning in this challenging materials field.

The Theory of Transformations in Metals and Alloys Newnes

This work is a classic reference text for metallurgists, material scientists and crystallographers. The
first edition was published in 1965. The first part of that edition was revised and re-published in
1975 and again in 1981. The present two-part set represents the eagerly awaited full revision by the
author of his seminal work, now published as Parts | and Il. Professor Christian was one of the
founding fathers of materials science and highly respected worldwide. The new edition of his book
deserves a place on the bookshelf of every materials science and engineering department. Suitable
thermal and mechanical treatments will produce extensive rearrangements of the atoms in metals
and alloys, and corresponding marked variations in physical and chemical properties. This book
describes how such changes in the atomic configuration are effected, and discusses the associated
kinetic and crystallographic features. It deals with areas such as lattice geometry, point defects,
dislocations, stacking faults, grain and interphase boundaries, solid solutions, diffusion, etc. The first
part covers the general theory while the second part is concerned with descriptions of specific types
of transformations.

Phase Transformations in Metals and Alloys (Revised Reprint) CRC Press

Expanded and revised to cover developments in the field over the past 17 years, and now reprinted
to correct errors in the prior printing, Phase Transformation in Metals and Alloys, Third Edition
provides information and examples that better illustrate the engineering relevance of this topic. It
supplies a comprehensive overview of specific types o

Phase Transformations in Steels

Fundamentals and Diffusion-Controlled Transformations E/sevier

The processing-microstructure-property relationships in steels continue to present challenges to
researchers because of the complexity of phase transformation reactions and the wide spectrum of
microstructures and properties achievable. This major two-volume work summarises the current
state of research on phase transformations in steels and its implications for the emergence of new
steels with enhanced engineering properties. Volume 1 reviews fundamentals and diffusion-
controlled phase transformations. After a historical overview, chapters in part one discuss
fundamental principles of thermodynamics, diffusion and kinetics as well as phase boundary
interfaces. Chapters in part two go on to consider ferrite formation, proeutectoid ferrite and

cementite transformations, pearlite formation and massive austenite-ferrite phase transformations.
Part three discusses the mechanisms of bainite transformations, including carbide-containing and
carbide-free bainite. The final part of the book considers additional driving forces for transformation
including nucleation and growth during austenite-to-ferrite phase transformations, dynamic strain-
induced ferrite transformations (DIST) as well as the effects of magnetic fields and heating rates.
With its distinguished editors and distinguished international team of contributors, the two volumes
of Phase transformations in steels is a standard reference for all those researching the properties of
steel and developing new steels in such areas as automotive engineering, oil and gas and energy
production. Discusses the fundamental principles of thermodynamics, diffusion and kinetics
Considers various transformations, including ferrite formation, proeutectoid ferrite and cementite
transformations Considers additional driving forces for transformation including nucleation and
growth during austenite-to-ferrite phase transformations

Solidification and Solid-State Transformations of Metals and Alloys E/sevier

Solidification and Solid-State Transformations of Metals and Alloys describes solidification and the
industrial problems presented when manufacturing structural parts by casting, or semi-products for
forging, in order to obtain large, flat or specifically shaped parts. Solidification follows the nucleation
and growth model, which will also be applied in solid-state transformations, such as those taking
place because of changes in solubility and allotropy or changes produced by recrystallization. It also
explains the heat treatments that, through controlled heating, holding and cooling, allow the metals
to have specific structures and properties. It also describes the correct interpretation of phase
diagrams so the reader can comprehend the behaviour of iron, aluminium, copper, lead, tin, nickel,
titanium, etc. and the alloys between them or with other metallic or metalloid elements. This book
can be used by graduate and undergraduate students, as well as physicists, chemists and engineers
who wish to study the subject of Metallic Materials and Physical Metallurgy, specifically industrial
applications where casting of metals and alloys, as well as heat treatments are relevant to the
quality assurance of manufacturing processes. It will be especially useful for readers with little to no
knowledge on the subject, and who are looking for a book that addresses the fundamentals of
manufacturing, treatment and properties of metals and alloys. Uses theoretical formulas to obtain
realistic data from industrial operations Includes detailed explanations of chemical, physical and
thermodynamic phenomena to allow for a more accessible approach that will appeal to a wider
audience Utilizes micrographs to illustrate and demonstrate different solidification and
transformation processes

Phase Transformations in Materials Wiley-VCH

For all kinds of materials, phase transformations show common phenomena and mechanisms, and
often turn a material, for example metals, multiphase alloys, ceramics or composites, into its
technological useful form. The physics and thermodynamics of a transformation from the solid to
liquid state or from one crystal form to another are therefore essential for creating high-performance
materials. This handbook covers phase transformations, a general phenomenon central to
understanding the behavior of materials and for creating high-performance materials. It will be an



essential reference for all materials scientists, physicists and engineers involved in the research and
development of new high performance materials. It is the revised and enhanced edition of the
renowned book edited by the late P. Haasen in 1990 (Vol. 5, Materials Science and Technology).

Phase Transformations and Heat Treatments of Steels CRC Press

The perpetual flow of understanding between phase transformation that controls
grain/microstructures and heat treatment which decides the size of grains/microstructures of steels
is not well articulated in the perspective of undergraduate students. In Phase Transformations and
Heat Treatments of Steels, theories of phase transformation have been used to obtain a desirable
phase or combination of phases by performing appropriate heat treatment operations, leading to
unification of both the concepts. Further, it includes special and critical heat treatment practices,
case studies, local and in-service heat treatments, curative and preventive measures of heat
treatment defects for several common and high-performance applications. Features: Presents
fundamentals of phase transformation in steels Analyzes basics of phase transformation due to heat
treatment of steel under various environmental conditions Explains application of heat treatment for
different structural components Discusses heat treatment defects and detection Emphasizes heat
treatment of special steels and in-situ heat treatment practices

The Mechanism of Phase Transformations in Metals

A Symposium Organized by the Institute of Metals and Held at the Royal Institution,
London, on 9 November 1955

Napoleon's Buttons

How 17 Molecules Changed History Penguin

Napoleon's Buttons is the fascinating account of seventeen groups of molecules that have greatly
influenced the course of history. These molecules provided the impetus for early exploration, and
made possible the voyages of discovery that ensued. The molecules resulted in grand feats of
engineering and spurred advances in medicine and law; they determined what we now eat, drink,
and wear. A change as small as the position of an atom can lead to enormous alterations in the
properties of a substance-which, in turn, can result in great historical shifts. With lively prose and an
eye for colorful and unusual details, Le Couteur and Burreson offer a novel way to understand the
shaping of civilization and the workings of our contemporary world.

Phase Transformations in Steels

Diffusionless Transformations, High Strength Steels, Modelling and Advanced Analytical
Techniques Elsevier

The processing-microstructure-property relationships in steels continue to present challenges to
researchers because of the complexity of phase transformation reactions and the wide spectrum of

microstructures and properties achievable. This major two-volume work summarises the current
state of research on phase transformations in steels and its implications for the emergence of new
steels with enhanced engineering properties. Volume 2 reviews current research on diffusionless
transformations and phase transformations in high strength steels, as well as advances in modelling
and analytical techniques which underpin this research. Chapters in part one discuss the
crystallography and kinetics of martensite transformations, the morphology, substructure and
tempering of martensite as well as shape memory in ferrous alloys. Part two summarises research
on phase transformations in high strength low alloy (HSLA) steels, transformation induced plasticity
(TRIP)-assisted multiphase steels, quenched and partitioned steels, advanced nanostructured
bainitic steels, high manganese twinning induced plasticity (TWIP) and maraging steels. The final
two parts of the book review advances in modelling and the use of advanced analytical techniques
to improve our understanding of phase transformations in steels. With its distinguished editors and
distinguished international team of contributors, the two volumes of Phase transformations in steels
is a standard reference for all those researching the properties of steel and developing new steels in
such areas as automotive engineering, oil and gas and energy production. Alongside its companion
volume, this major two-volume work summarises the current state of research on phase
transformations in steels Reviews research on diffusionless transformations and phase
transformations in high strength steels Examines advances in modelling and the use of advanced
analytical techniques to improve understanding of phase transformations in steels

Phase Diagrams

Understanding the Basics ASM International

This well-written text is for non-metallurgists and anyone seeking a quick refresher on an essential
tool of modern metallurgy. The basic principles, construction, interpretation, and use of alloy phase
diagrams are clearly described with ample illustrations for all important liquid and solid reactions.
Gas-metal reactions, important in metals processing and in-service corrosion, also are discussed.
Get the basics on how phase diagrams help predict and interpret the changes in the structure of
alloys.

Introduction to the Thermodynamics of Materials, Fifth Edition CRC Press

Phase Transitions in Materials Cambridge University Press

A clear, concise and rigorous textbook covering phase transitions in the context of advances in
electronic structure and statistical mechanics.

Phase Equilibria, Phase Diagrams and Phase Transformations

Their Thermodynamic Basis Cambridge University Press

Computational tools allow material scientists to model and analyze increasingly complicated
systems to appreciate material behavior. Accurate use and interpretation however, requires a strong
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understanding of the thermodynamic principles that underpin phase equilibrium, transformation and
state. This fully revised and updated edition covers the fundamentals of thermodynamics, with a
view to modern computer applications. The theoretical basis of chemical equilibria and chemical
changes is covered with an emphasis on the properties of phase diagrams. Starting with the basic
principles, discussion moves to systems involving multiple phases. New chapters cover irreversible
thermodynamics, extremum principles, and the thermodynamics of surfaces and interfaces.
Theoretical descriptions of equilibrium conditions, the state of systems at equilibrium and the
changes as equilibrium is reached, are all demonstrated graphically. With illustrative examples -
many computer calculated - and worked examples, this textbook is an valuable resource for
advanced undergraduates and graduate students in materials science and engineering.

Structure of Materials

An Introduction to Crystallography, Diffraction and Symmetry Cambridge University Press
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 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.

Phase Transformations
Papers Presented at a Seminar of the American Society for Metals, Oct. 12 and 13, 1968
Kinetic Processes

Crystal Growth, Diffusion, and Phase Transformations in Materials John Wiley & Sons

The formation of solids is governed by kinetic processes, which are closely related to the
macroscopic behaviour of the resulting materials. With the main focus on ease of understanding, the
author begins with the basic processes at the atomic level to illustrate their connections to material
properties. Diffusion processes during crystal growth and phase transformations are examined in
detail. Since the underlying mathematics are very complex, approximation methods typically used in
practice are the prime choice of approach. Apart from metals and alloys, the book places special
emphasis on the growth of thin films and bulk crystals, which are the two main pillars of modern
device and semiconductor technology. All the presented phenomena are tied back to the basic

thermodynamic properties of the materials and to the underlying physical processes for clarity.
The Kinetics of Phase Transformations in Metals

Phase Transformations in Metals and Alloys (selected Articles).

Contents: Stabilization of reverse martensite transformation under the influence of intraphase work
hardening; and Structural changes during decomposition of supersaturated solid solution of tungsten
in cobalt.

Kinetics of Materials John Wiley & Sons

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
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 first-year graduate students.

Physical Metallurgy

Metals, Alloys, Phase Transformations Walter de Gruyter GmbH & Co KG

This compact overview on physical metallurgy provides a detailed coverage of phase equilibria and
phase transformations in metals and alloys. It presents the broad range of topics from processes of
crystallization and diffusion mechanisms to plastic deformations and structural transformations
especially in iron alloys and steels. As an introductory work it is valuable to Material Scientists and
Engineers.



SOLID STATE PHASE TRANSFORMATIONS PHI Learning Pvt. Ltd.

Written by an international authority on phase transformation, this text elucidates the principles of
phase transformations in solids in general and metals and alloys in particular. The book is intended
for advanced level undergraduate students of metallurgy and materials science, first year
postgraduate students of metallurgy and materials science, and M.Sc. students of solid-state physics
and solid-state chemistry.

Electronic Properties of Materials Springer

Books are seldom finished. At best, they are abandoned. The second edition of "Electronic Properties
of Materials" has been in use now for about seven years. During this time my publisher gave me
ample opportunities to update and improve the text whenever the Ibook was reprinted. There were
about six of these reprinting cycles. Eventually, however, it became clear that substantially more
new material had to be added to account for the stormy developments which occurred in the field of
electrical, optical, and magnetic materials. In particular, expanded sections on flat-panel displays
(liquid crystals, electroluminescence devices, field emission displays, and plasma dis. : plays) were
added. Further, the recent developments in blue- and green emitting LED's and in photonics are
included. Magnetic storage devices also underwent rapid development. Thus, magneto-optical
memories, magneto resistance devices, and new' magnetic materials needed to be covered. The
sections on dielectric properties, ferroelectricity, piezoelectricity, electrostric tion, and
thermoelectric properties have been expanded. Of course, the entire text was critically reviewed,
updated, and improved. However, the most extensive change | undertook was the conversion of all
equations to Sl units throughout. In most of the world and in virtually all of the interna tional
scientific journals use of this system of units is required. If today's students do not learn to utilize it,
another generation is "lost" on this matter. In other words, it is important that students become
comfortable with SI units.

Solid State Phase Transformations in Metals and Alloys
Ecole D'Eté

Theory of Structural Transformations in Solids Courier Corporation

Addressing both theoretical and practical aspects of phase transformation in alloys, this text
formulates significant aspects of the quantitative metallurgy of phase transformations. It further
applies solid-state theoretical concepts to structure problems arising in experimental studies of real
alloys. Author Armen G. Khachaturyan, Professor of Materials Science at Rutgers University, ranks
among the foremost authorities on this subject. In this volume, he takes a creative approach to
examining change in atomic structure and morphology caused by ordering, strain-induced ordering,
strain-controlled decomposition, and strain-induced coarsening. Unifying relationships among
various fields of solid-state physics are stressed throughout the book. Topics include structure
changes in two-phase alloys controlled by the phase transformation elastic strain, in addition to
important results in the area of microscopic elasticity regarding problems of elastic interaction in

impurity atoms, and strain-induced ordering and decomposition in interstitial solutions. An excellent
text for advanced undergraduate and graduate courses in physical metallurgy, solid state physics,
solid state chemistry, and materials science, this volume is also a valuable reference for
professionals conducting research in phase transformations

Transformations in Metals

The Distinguishing Characteristic Of A Metallurgist (Or Ceramist) Is An Ability To Work Effectively
With Materials In Which The Properties Depend On The Microstructure Evolved Through Prior
Treatment. These Effects Of Prior History Are Commercially Important And Usually Too Complex To
Yield To Any Detailed Mathematical Analysis. This Book Provides An Introduction To The Concepts
Used In Understanding The Evolution Of Microstructure. It Stems From A Two-Semester Course
Taught To Juniors In Metallurgy Who Had Had A Prior Course Dealing With The Atomic Structure Of
Solids, Simple Crystals, Defects, And The Existence Of Phase Diagrams. It Differs From The Several
Books On Physical Metallurgy In That It Covers Fewer Topics In More Depth. The Sequence Has Been
Chosen To Go From The Simpler To The More Complex. Thus The Material On Dislocations And
Diffusion Covered In The First Chapters Is Used Again In Discussing Recovery And Solidification, The
Nucleation And Solute Redistribution Concept Covered In Solidification Are Used Again In Treating
Phase Transformation In Solids, Etc. The Order Of Chapters And Material Has Been Chosen To Allow
The Introduction Of As Few New Concepts Per Chapter As Possible, And The Reinforcing Of These
Concepts In The Students Mind By Using Them Again And Again In Subsequent Sections. This
Learning By Using Probably Reaches An Extreme In The Case Of Phase Diagrams, Which Are Not
Given The Customary Full Development In One Chapter But Are Introduced In Chap.4, And Then
Used Extensively And Further Developed In Chaps.5, 6,7,And 8. In This Way The Material Is
Presented Not In The Abstract But As An Essential Tool In Discussing Reactions Occurring At And
Near Equilibrium.

Geometry of Crystals, Polycrystals, and Phase Transformations CRC Press

Organized into a two-part structure aimed at readers of differing experience levels, Geometry of
Crystals, Polycrystals, and Phase Transformations is accessible to both newcomers and advanced
researchers within the field of crystallography. The first part of the text covers what any reader in
the material sciences, physics, chemistry, earth sciences and natural sciences in general should
know about crystallography. It is intentionally concise and covers sufficient material to form a firm
foundation. The second part is aimed at researchers and discusses phase transformations,
deformations, and interface crystallography in depth. The phase transformations are limited to those
dominated by crystallography. The entire book contains worked examples and uniquely deals not
just with crystals but aggregates of crystals and solid-state transformations between crystals.

Basics of Thermodynamics and Phase Transitions in Complex Intermetallics World Scientific
Complex metal alloys (CMAs) comprise a huge group of largely unknown alloys and compounds,
where many phases are formed with crystal structures based on giant unit cells containing atom
clusters, ranging from tens of to more than thousand atoms per unit cell. In these phases, for many
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phenomena, the physical length scales are substantially smaller than the unit-cell dimension. Hence,
these materials offer unique combinations of properties which are mutually exclusive in conventional
materials, such as metallic electric conductivity combined with low thermal conductivity, good light
absorption with high-temperature stability, high metallic hardness with reduced wetting by liquids,
etc.This book is the first of a series of books issued yearly as a deliverable to the European
Community of the School established within the European Network of Excellence CMA. Written by
reputed experts in the fields of metal physics, surface physics, surface chemistry, metallurgy, and
process engineering, this book brings together expertise found inside as well as outside the network
to provide a comprehensive overview of the current state of knowledge in CMAs.

Phase Transformations in Metals and Alloys

Thermodynamics in Materials Science CRC Press

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

Symposium on the Mechanism of Phase Transformations in Metals

Solid State Phase Transformations in Metals and Alloys

Ecole D'été D'Aussois, 3-15 Septembre 1978

Rates of Phase Transformations Academic Press

Phase Transformations in Metals and Alloys, Third Edition

Creep of Crystals

High-Temperature Deformation Processes in Metals, Ceramics and Minerals Cambridge
University Press

This textbook describes the physics of the plastic deformation of solids at high temperatures. It is
directed at geologists or geophysicists interested in the high-temperature behaviour of crystals who
wish to become acquainted with the methods of materials science in so far as they are useful to
earth scientists. It explains the most important models and recent experimental results without
losing the reader in the primary literature of materials science. In turn the book deals with the
essential solid-state physics; thermodynamics and hydrostatics of creep; creep models and their
applications in the geological sciences; diffusion creep; superplastic deformation and deformation
enhanced by phase transformations. Five concluding chapters give experimental results for metals,
ceramics and minerals. There are extensive bibliographies to aid further study.

Fluctuations, Instabilities, and Phase Transitions Springer Science & Business Media

This book contains the papers presented at the NATO Advanced Study Institute held at Geilo,
Norway, 11th - 20th April 1975. The institute was the third in a row devoted to phase transitions. The
previous two dealt with 2nd- and 1st-order transitions in equilibrium systems and the proceedings
have been published.i~ In order to make an overlap wi th those institutes, the first part of this
institute was devoted to 1st -or der transitions with an emphasis on the problems of metast ability
and instability en countered i n spinodal decomposition, nucleation etc. The main topic was,
however, that of non-equilibrium systems, and the present institute was to our knowledge the first
one devoted to the physics of such systems. The discovery of the analogy between phase transitions
in equilibrium systems and instabilities in non-equilibrium systems was first made by Rolf Landauer
in 1961 and later independently by others. The analogy was first pointed out for electronic devices
(tunnel diodes, Gunn oscillators, lasers, etc. ) and the treatment of hydrodynamic instabilities
followed later.

Theory of Transformations in Steels CRC Press

Written by the leading authority in the field of solid-state phase transformations, Theory of
Transformations in Steels is the first book to provide readers with a complete discussion of the
theory of transformations in steel. Offers comprehensive treatment of solid-state transformations,
covering the vast number in steels Serves as a single source for almost any aspect of the subject
Features discussion of physical properties, thermodynamics, diffusion, and kinetics Covers ferrites,
martensite, cementite, carbides, nitrides, substitutionally-alloyed precipitates, and pearlite Contains
a thoroughly researched and comprehensive list of references as further and recommended reading
With its broad and deep coverage of the subject, this work aims at inspiring research within the field
of materials science and metallurgy.



