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Introduction to the Thermodynamics
of Materials, Fifth Edition CRC Press
This  classic  textbook  is  the  definitive
introduction  to  the  thermodynamic
behavior  of  materials  systems.  Written
a s  a  b a s i c  t e x t  f o r  a d v a n c e d
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 the Thermodynamics
of Materials CRC Press
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
ox ida t i on ,  ene rgy ,  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
t h e r m o d y n a m i c s  o f  p h a s e
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.

Introduction to the Thermodynamics
of Materials, Sixth Edition CRC Press
Maintaining  the  substance  that  made
Introduction  to  the  Thermodynamic  of
Materials  a  perennial  best  seller  for
decades, this Sixth Edition is updated to
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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
ox ida t i on ,  ene rgy ,  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
t h e r m o d y n a m i c s  o f  p h a s e
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  Introduction  to  Aspects  of
Thermodynamics  and  Kinetics
Relevant  to  Materials  Science
Elsevier
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,
a n d  a l s o  t o  g i v e  e x a m p l e s  o f
applications  of  the  general  subject
matter  to  problems  having  current
interest and to emphasize the important
physical  concepts.  End  of  chapter
prob lems  a re  inc luded ,  as  a re
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
s t u d e n t s  w i t h  t h e  t h e o r y  a n d
mathematics  to  understand  the
important  physical  understanding  of
phenomena  Includes  end  of  chapter
problems,  references,  and  bibliography
to reinforce the text

Thermodynamics  of  Materials
Springer Science & Business Media
"Thermodynamics  of  Mater ials"
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 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.

Introduction to the Thermodynamics
of Materials
"For  more  than  thirty  years,  this
textbook  has  been  the  definitive
introduction  to  the  thermodynamic
principles  of  materials  and  their
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multitude  of  applications.  New  to  this
edition  is  a  detailed  discussion  of
acetylene combustion and a numerical
explanation  for  the  expansion  of  ideal
gases,  as  well  as  additional  worked
examples  covering  a  wide  variety  of
applied  thermodynamics  concepts  ...
Students  can  conduct  thermodynamic
calculations,  generate  equation
parameters from tabular data, calculate
reaction  parameters,  and  perform
equilibrium  calculations  involving  non-
ideal solutions. This textbook is ideal for
advanced undergraduates  and first  year
graduate students and as a reference for
professionals in metallurgy, metallurgical
engineering,  ceramics,  and  materials
science.  "--Page  4  of  cover.

Chemical  Thermodynamics  of
Materials

Macroscopic  and  Microscopic
Aspects  John  Wiley  &  Sons
A  comprehensive  introduct ion,
examining  both  macroscopic  and
microscopic aspects of the subject, the
b o o k  a p p l i e s  t h e  t h e o r y  o f
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

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

Thermodynamics of Materials
"In  response  to  the  growing  economic
and  technological  importance  of
po lymers ,  ceramics ,  and  semi-
conductors, many materials science and
engineering  as  they  apply  to  all  the
classes of materials."--Back cover.

Chemical  Thermodynamics  in
Materials  Science

F r o m  B a s i c s  t o  P r a c t i c a l
Applications  Springer
This  textbook  covers  chemica l
thermodynamics  in  materials  science
from basic to advanced level, especially
for iron and steel making processes. To
improve  a  process  by  app ly ing
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,
w h i c h  a r e  t r e a t e d  i n  g e n e r a l
thermodynamic  books,  and  their
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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-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  skil ls  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.

Computational  Thermodynamics  of
Materials Cambridge University Press
Integrates  fundamental  concepts  with
experimental  data  and  practical
applications, including worked examples
and end-of-chapter problems.

Materials  Thermodynamics  John
Wiley  &  Sons
A  timely,  applications-driven  text  in
t h e r m o d y n a m i c s  M a t e r i a l s
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
compute r s  on  the  t each ing  o f
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  equil ibrium  in  complex
systems, even when properly defined, is
not  easy  Relegates  concepts  l ike
equi l ibr ium  constants,  act iv i ty
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.

Introduct ion  To  Mechanical
Engineering:Thermodynamics,
Mechanics And Strength Of Material
New Age International
This Book Is The Systematic Presentation
Of The Concepts And Principles Essential
For  Understanding  Engineer ing
Thermodynamics ,  Engineer ing
Mechanics  And  Strength  Of  Materials.
Textbook Covers The Complete Syllabus
Of  Compulsory  Subject  Of  Mechanical
Engineering Of Uttar Pradesh Technical
University,  Lucknow  In  Particular  And
Other  Universities  Of  The  Country  In
General For Undergraduate Students Of
Engineering  And  Technology.  *  Basic
Concepts And Laws Of Thermodynamics
Have  Been  Clearly  Explained  Using  A
Large  Number  Of  Solved  Problems  *



Introduction To Thermodynamics Of Materials 9

9

Entropy, Properties Of Pure Substances,
Thermodynamic  Cycles  And Ic  Engines
Are  Described  In  Detail.  Steam Tables
Andmollier  Diagram  Is  Included  *
Principles  Of  Engineering  Mechanics
Have  Been  Discussed  In  Detail  And
Supported  By  Sufficient  Number  Of
Solved And Unsolved Problems * Simple
And Compound Stresses Are Discussed
At Length * Bending Stresses In Beam
And Torsion Have Been Covered In Detail
* Large Number Of Solved And Unsolved
Problems With Answers Are Given At The
End Of Each Chapter * Si Units Are Used
Throughout The Book

P r i n c i p l e s  O f  C l a s s i c a l
Thermodynamics:  Applied  To
Materials Science World Scientific
The  aim  of  this  book  is  to  present
Classical  Thermodynamics  in  a  unified
way,  from  the  most  fundamental
principles  to  non-uniform  systems,
thereby  requiring  the  introduction  of
coarse  graining  methods,  leading  for
instance  to  phase  field  methods.
Solut ions  thermodynamics  and
temperature-concentration  phase
diagrams are covered, plus also a brief
i n t r o d u c t i o n  t o  s t a t i s t i c a l
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  decomposit ion  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.

L e c t u r e s  i n  C l a s s i c a l
T h e r m o d y n a m i c s  w i t h  a n
Introduct ion  to  Stat is t i ca l
Mechanics  Springer  Nature
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
i n t r o d u c e s  t h e  r e a d e r  t o  t h e
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
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  so lut ion  of  pract ica l
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  stat ist ical
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  o f  Chemica l
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
cr it ical  concepts,  methods,  and
applications  from  leading  full-length
textbooks, along with the author’s own
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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.

An  Introduction  to  Statistical
Thermodynamics  Courier  Corporation
Four-part treatment covers principles of
quantum statistical mechanics, systems
composed of independent molecules or
other  independent  subsystems,  and
systems  of  interacting  molecules,
concluding  with  a  consideration  of
quantum  statistics.

Thermodynamics  and  Kinetics  in
Materials  Science

A Short Course Oxford University Press
Accompanying  CD-ROM  contains  ...
"computer tests and laboratories."--CD-
ROM label.

Thermodynamics

Principles  Characterizing  Physical
and  Chemical  Processes  Academic
Press
This book provides a concise overview of
thermodynamics,  and  is  written  in  a
manner which makes the difficult subject
m a t t e r  u n d e r s t a n d a b l e .
Thermodynamics  is  systematic  in  its
presentation and covers many subjects
that  are  generally  not  dealt  with  in
c o m p e t i n g  b o o k s  s u c h  a s :
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  appl icat ions  in  a  var iety  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
w h o  w i s h  t o  a c q u i r e  a  m o r e
s o p h i s t i c a t e d  o v e r v i e w  o f
thermodynamics  and  related  subject
matter  will  find  this  book  extremely
helpful. Key Features * Takes the reader
through various steps to understanding:
*  R e v i e w  o f  f u n d a m e n t a l s  *
Development  of  subject  matter  *
Applications  in  a  variety  of  disciplines

Thermodynamics Elsevier
Thermodynamics  includes  thirteen
independent volumes that define how to
perform the selection and calculation of
equipment involved in the thirteen basic
operations  of  process  engineering,
offering  reliable  and  simple  methods.
Throughout these concise and easy-to-
use  books,  the  author  uses  his  vast
practical  experience  and  precise
knowledge of global research to present
an in-depth study of a variety of aspects
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within the field of  chemical  engineering.
The main concepts of  thermodynamics
are  presented  in  detail,  and  their
importance  is  demonstrated  through
their  various  practical  applications.  In
this  volume,  the  author  provides  a
general  introduction  into  the  study  of
thermodynamics.  Across  the  five
chapters,  users  will  find  different
concepts involved in the study of energy,
including systems, states, energy, laws,
and  their  associated  theorems.  In
addition,  the  author  provides  the
methods needed for understanding the
m a c h i n e r y  u s e d  i n  a p p l i e d
thermodynamics to encourage students
and  engineers  to  build  the  programs
they need themselves. Provides detailed
descr ipt ions  of  thermodynamic
phenomena Presents clear analysis and
practical  applications  Includes  different
concepts involved in the study of energy,
including systems, states, energy, laws,
and their associated theorems

An  Introduction  to  Materials
Engineering  and  Science  for
Chemical  and  Materials  Engineers
John Wiley & Sons
An Introduction to Materials Engineering
and Science forChemical  and Materials
Engineers  provides  a  solid  background
inmaterials engineering and science for
chemical  and  materialsengineering
students. This book: Organizes topics on
two levels; by engineering subject area
andby  materials  class.  Incorporates
instructional  objectives,  active-
learningprinciples,  design-oriented
problems,  and  web-based  information
andvisualization  to  provide  a  unique
educational  experience  for  thestudent.
Provides a foundation for understanding
the structure andproperties of materials
s u c h  a s  c e r a m i c s / g l a s s ,
polymers,composites,  bio-materials,  as

well  as  metals  and  alloys.  Takes  an
integrated  approach  to  the  subject,
rather  than  a"metals  first"  approach.

Structure of Materials

An Introduction to Crystallography,
Diffraction and Symmetry  Cambridge
University Press
This  highly  readable,  popular  textbook
for upper undergraduates and graduates
c o m p r e h e n s i v e l y  c o v e r s  t h e
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.

Thermodynamics  of  Surfaces  and
Interfaces

Concepts  in  Inorganic  Materials
Cambridge  University  Press
An  accessible  yet  rigorous  discussion,
featuring  case  studies  and  study
problems to illustrate and reinforce key
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concepts.

TEXTBOOK  OF  MATERIALS  AND
METALLURGICAL THERMODYNAMICS
PHI Learning Pvt. Ltd.
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  systematical ly
organized text deals primarily with the
thermodynamics  of  systems  involving
physico-chemical  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.

Introductory  Chemical  Engineering
Thermodynamics Prentice Hall
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
f u n d a m e n t a l s  o f  a p p l i e d
thermodynamics  as  practiced  today:
with  extens ive  development  of
molecular  perspectives  that  enables
adaptation  to  fields  including  biological

systems,  environmental  applications,
and  nanotechnology.  This  text  is
dist inct ive  in  making  molecular
perspect ives  access ib le  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
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  s l ides,  ConcepTests,
coursecast  videos,  and  other  useful
resources

An  Introduction  to  Statistical
Mechanics  and  Thermodynamics
Oxford  University  Press
This text presents statistical mechanics
and thermodynamics as a theoretically
integrated field of study. It stresses deep
coverage of  fundamentals,  providing  a
natural foundation for advanced topics.
The large problem sets  (with solutions
f o r  t e a c h e r s )  i n c l u d e  m a n y
computational  problems  to  advance
student  understanding.
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Chemical Thermodynamics

An  Introduction  Springer  Science  &
Business Media
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
a p p r o a c h  t h a t  i n t r o d u c e s
thermodynamic  potentials  such  as
entropy and energy more directly  and
transparently. Structured around several
f e a t u r e s  t o  a s s i s t  s t u d e n t s ’
u n d e r s t a n d i n g ,  C h e m i c a l
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  se l f - test ing  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.

I n t r o d u c t i o n  t o  A p p l i e d
Thermodynamics

T h e  C o m m o n w e a l t h  a n d
International  Library:  Mechanical
Engineering  Division  Elsevier
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

cyc les  and  the  thermodynamic
properties of  pure substances are also
d i s c u s s e d ,  t o g e t h e r  w i t h  g a s
compressors ,  combust ion,  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,  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.

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
d i s c u s s e s  k e y  t o p i c s
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
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b e f o r e  a d v a n c i n g  t o  m o r e
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
s o l u t i o n s  a r e  p r o v i d e d
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.

Materials

Introduction  and  Applications  John
Wiley & Sons
Presents  a  fully  interdisciplinary
approach with a stronger emphasis on
po lymers  and  compos i tes  than

traditional  materials  books  Materials
sc ience  and  eng ineer ing  i s  an
interdisciplinary  field  involving  the
properties of matter and its applications
to  var ious  areas  of  sc ience  and
engineering. Polymer materials are often
mixed  with  inorganic  materials  to
enhance  their  mechanical,  electrical,
thermal,  and  physical  properties.
Materials:  Introduction and Applications
addresses  a  gap  in  the  exist ing
textbooks  on  materials  science.  This
book  focuses  on  three  Units.  The  first,
Foundations,  includes  basic  materials
topics  from  Intermolecular  Forces  and
Thermodynamics and Phase Diagrams to
Crystal l ine  and  Non-Crystal l ine
Structures. The second Units, Materials,
goes into the details of many materials
including Metals, Ceramics, Organic Raw
Materials,  Polymers,  Composites,
Biomaterials,  and  Liquid  Crystals  and
Smart  Materials.  The third and final  unit
details Behavior and Properties including
R h e o l o g i c a l ,  M e c h a n i c a l ,
Thermophysical,  Color  and  Optical,
Electrical  and  Dielectric,  Magnetic,
Surface  Behavior  and  Tribology,
M a t e r i a l s ,  E n v i r o n m e n t  a n d
Sustainability, and Testing of Materials.
Materials:  Introduction and Applications
features: Basic and advanced Materials
concepts  Interdisciplinary  information
that is otherwise scattered consolidated
into  one  work  Links  to  everyday  life
application  like  electronics,  airplanes,
and dental materials Certain topics to be
discussed  in  this  textbook  are  more
advanced.  These  will  be  presented  in
shaded gray boxes providing a two-level
approach.  Depending  on  whether  you
are a student of Mechanical Engineering,
Electrical  Engineering,  Engineering
Technology,  MSE,  Chemistry,  Physics,
etc., you can decide for yourself whether
a topic presented on a more advanced
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level  is  not  important  for  you—or else
essential for you given your professional
profile  Witold  Brostow  is  Regents
Professor  of  Materials  Science  and
Engineering  at  the  University  of  North
T e x a s .  H e  i s  P r e s i d e n t  o f  t h e
International  Council  on  Materials
Education and President of the Scientific
Committee  of  the  POLYCHAR  World
Forum  on  Advanced  Material  (42
member  countries).  He  has  three
honorary doctorates and is a Member of
the  European  Academy  of  Sciences,
Member  of  the  National  Academy  of
Sciences of Mexico, Foreign Member of
the National Academy of Engineering of
Georgia in Tbilisi and Fellow of the Royal
Society  of  Chemistry  in  London.  His
publications have been cited more than
7200 times. Haley Hagg Lobland is the
Associate  Director  of  LAPOM  at  the
University  of  North  Texas.  She  is  a
Member  of  the  POLYCHAR  Scientific
Committeee.  She  has  received  awards
fo r  he r  resea rch  p resen ted  a t
conferences in:  Buzios,  Rio  de Janeiro,
Brazil; NIST, Frederick, Maryland; Rouen,
France;  and  Lviv,  Ukraine.  She  has
lectured  in  a  number  of  countries
including  Poland  and  Spain.  Her
publications  include  joint  ones  with
colleagues in Egypt, Georgia, Germany,
India, Israel, Mexico, Poland, Turkey and
United Kingdom.

Thermodynamics  of  Magnetizing
Materials and Superconductors CRC
Press
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
the rmodynamic  p rope r t i e s  o f
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  phys ics ,  magnet ism,  and
superconductivity.  Features:  The  first
book  to  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

Fundamentals  of  Thermodynamics
and  Applications

With  Historical  Annotations  and
Many  Citations  from  Avogadro  to
Zermelo  Springer  Science  &  Business
Media
Thermodynamics  is  the  much  abused
slave of many masters • physicists who
love  the  totally  impractical  Carnot
process,  •  mechanical  engineers  who
design power stations and refrigerators,
•  chemists  who  are  successful ly
synthesizing ammonia and are puzzled
by photosynthesis, • meteorologists who
calculate cloud bases and predict föhn,
boraccia  and  scirocco,  •  physico-
chemists who vulcanize rubber and build
fuel  cells,  •  chemical  engineers  who
rectify natural gas and distil  f- mented
potato  juice,  •  metallurgists  who
improve steels and harden surfaces, • -
trition  counselors  who  recommend  a
proper  intake of  calories,  •  mechanics
who adjust heat exchangers, • architects
who construe – and often misconstrue –
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ch- neys, • biologists who marvel at the
height  of  trees,  •  air  conditioning
engineers  who  design  saunas  and  the
ventilation of air plane cabins, • rocket
engineers  who  create  supersonic  flows,
et cetera. Not all  of these professional
groups need the full depth and breadth
of ther- dynamics. For some it is enough
to consider a well-stirred tank, for others
a s-  tionary nozzle flow is essential,  and
yet  others  are  well-served  with  the
partial  d-  ferential  equation  of  heat
conduction.  It  is  therefore natural  that
thermodynamics is prone to mutilation;
different  group-specific  meta-
thermodynamics’  have  emerged  which
serve the interest of the groups under
most  circumstances  and  leave  out
aspects  that  are  not  often  needed  in
their fields.

Introduction to Thermodynamics of
Mechanical Fatigue CRC Press
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
hypothes ized  that  mechan ica l
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  pract ica l  engineer ing
applications. Fundamental Concepts and
Methodologies  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
a d d i t i o n ,  t h e  b o o k  p r e s e n t s
methodologies for improving fatigue life
and  for  accelerated  fatigue  testing.
Learn  How  to  Apply  the  Entropic
Approach  to  Fat igue  P rob lems
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.

Energy, Entropy and Engines

An Introduction to Thermodynamics
John Wiley & Sons
Textbook  conc ise ly  int roduces
engineering  thermodynamics,  covering
concepts  including  energy,  entropy,
equilibrium  and  reversibility  Novel
explanation of entropy and the second
law  of  thermodynamics  Presents
abstract ideas in an easy to understand
manner  Includes  solved  examples  and
end of  chapter  problems Accompanied
by a website hosting a solutions manual

Introduction  to  Metallurgical
Thermodynamics  Scripta  Book
Company

PHYSICAL METALLURGY: PRINCIPLES
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AND PRACTICE, Third Edition

PHI Learning Pvt. Ltd.
This  well-established  book,  now  in  its
Third Edition, presents the principles and
applications of  engineering metals  and
alloys  in  a  highly  readable  form.  This
new edition retains all the basic topics
covered in earlier editions such as phase
diagrams,  phase  transformations,  heat
treatment  of  steels  and  nonferrous
a l l oys ,  shape  memory  a l l oys ,
solidification,  fatigue,  fracture  and
corrosion,  as  well  as  applications  of
engineering  alloys.  A  new  chapter  on
‘Nanomaterials’  has  been  added
(Chapter  8).  The  field  of  nano-materials
is  interdisciplinary  in  nature,  covering
many  disciplines  including  physical
metallurgy.  Intended  as  a  text  for
undergraduate  courses  in  Metallurgical
and Materials  Engineering,  the book is
also suitable for students preparing for
associate  membership  examination  of
the Indian Institute of Metals (AMIIM) and
other  professional  examinations  like
AMIE.

Thermodynamics of Materials

A Classical and Statistical Synthesis
Wiley-Interscience
Demystifies  the  subject  by
demonstrating  the  natural  connection
between  classical  and  statistical
approaches to thermodynamics, both as
a means of obtaining useful information
about  existing systems and illustrating
the relation between the molecular and
macroscopic level properties of systems.

An  Int roduct ion  to  App l ied
Statistical  Thermodynamics  John
Wiley  &  Sons
One of the goals of An Introduction to
Applied Statistical Thermodynamics is to

introduce  readers  to  the  fundamental
ideas and engineering uses of statistical
thermodynamics,  and  the  equilibrium
part  of  the  statistical  mechanics.  This
text  emphasises  on  nano  and  bio
techno log ies ,  mo lecu la r  leve l
descriptions  and  understandings  offered
by statistical mechanics. It provides an
introduction  to  the  simplest  forms  of
Monte  Carlo  and  molecular  dynamics
simulation  (albeit  only  for  simple
spherical  molecules)  and  user-friendly
MATLAB  programs  for  doing  such
simulations,  and  also  some  other
calculations. The purpose of this text is
to  provide  a  readable  introduction  to
statistical  thermodynamics,  show  its
utility and the way the results obtained
lead  to  useful  generalisations  for
practical  application.  The  text  also
illustrates the difficulties that arise in the
statistical  thermodynamics  of  dense
fluids as seen in the discussion of liquids.

Computational Thermodynamics

The Calphad Method
Phase  diagrams  are  used  in  materials
research and engineering to understand
the  in ter re la t ionsh ip  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,  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
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chapter  ded icated  to  c reat ing
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.

P h a s e  D i a g r a m s  a n d
Thermodynamic  Modeling  of
Solutions  Academic  Press
Phase  Diagrams  and  Thermodynamic
Modeling of  Solutions provides readers
w i t h  a n  u n d e r s t a n d i n g  o f
thermodynamics  and  phase  equilibria
that is required to make full and efficient
u s e  o f  t h e s e  t o o l s .  T h e  b o o k
systematically discusses phase diagrams
of all types, the thermodynamics behind
them,  the i r  ca l cu la t i ons  f rom
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  r igorous  and
c o m p l e t e  d e v e l o p m e n t  o f

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  fo r  g raduate  courses  on
thermodynamics and phase diagrams, or
on  solution  modeling  Covers  several
t y p e s  o f  p h a s e  d i a g r a m s
(paraequilibrium,  solidus  projections,
first-melting  projections,  Scheil
diagrams, enthalpy diagrams), and more

M o d e r n  E n g i n e e r i n g
Thermodynamics Academic Press
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  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.
P rov ides  the  reader  w i th  c lear
presentations  of  the  fundamental
pr inc ip les  of  bas ic  and  appl ied
engineering  thermodynamics.  Helps
students  develop  engineering  problem
solving  ski l ls  through  the  use  of
structured  problem-solving  techniques.
I n t roduces  the  Second  Law  o f
Thermodynamics  through  a  basic
entropy  concept,  providing  students  a
more intuitive understanding of this key
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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.


