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Elements Of Materials Science And Engineering By
Van Vlack
This text is an unbound, binder-ready edition. Building on the extraordinary success of
eight best-selling editions, Callister's new Ninth Edition of Materials Science and
Engineering: An Introduction continues to promote student understanding of the three
primary types of materials (metals, ceramics, and polymers) and composites, as well as
the relationships that exist between the structural elements of materials and their
properties. This new edition has an increased emphasis in active learning and includes
more coverage of Nano-, Bio-, Smart, and other Modern Materials. It incorporates new,
up-to-date solved examples and practice problems that reflect current technologies,
current materials, and real word scenarios. In addition, the Virtual Materials Science
and Engineering Lab (VMSE) has been updated and Camtasia videos have been
added. The text is fully supported by WileyPLUS, an integrated online learning
environment that contains the highly respected Virtual Materials Science and
Engineering Lab (VMSE), a materials property database referenced to problems in the
text, and new modules in tensile testing, diffusion, and solid solutions (all referenced to
problems in the text). WileyPLUS sold separately from text.
Physical Metallurgy and Advanced Materials is the latest edition of the classic book
previously published as Modern Physical Metallurgy and Materials Engineering. Fully
revised and expanded, this new edition is developed from its predecessor by including
detailed coverage of the latest topics in metallurgy and material science. It emphasizes
the science, production and applications of engineering materials and is suitable for all
post-introductory materials science courses. This book provides coverage of new
materials characterization techniques, including scanning tunneling microscopy (STM),
atomic force microscopy (AFM), and nanoindentation. It also boasts an updated
coverage of sports materials, biomaterials and nanomaterials. Other topics range from
atoms and atomic arrangements to phase equilibria and structure; crystal defects;
characterization and analysis of materials; and physical and mechanical properties of
materials. The chapters also examine the properties of materials such as advanced
alloys, ceramics, glass, polymers, plastics, and composites. The text is easy to navigate
with contents split into logical groupings: fundamentals, metals and alloys, nonmetals,
processing and applications. It includes detailed worked examples with real-world
applications, along with a rich pedagogy comprised of extensive homework exercises,
lecture slides and full online solutions manual (coming). Each chapter ends with a set of
questions to enable readers to apply the scientific concepts presented, as well as to
emphasize important material properties. Physical Metallurgy and Advanced Materials
is intended for senior undergraduates and graduate students taking courses in
metallurgy, materials science, physical metallurgy, mechanical engineering, biomedical
engineering, physics, manufacturing engineering and related courses. Renowned
coverage of metals and alloys, plus other materials classes including ceramics and
polymers. Updated coverage of sports materials, biomaterials and nanomaterials.
Covers new materials characterization techniques, including scanning tunneling
microscopy (STM), atomic force microscopy (AFM), and nanoindentation. Easy to
navigate with contents split into logical groupings: fundamentals, metals and alloys,
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nonmetals, processing and applications. Detailed worked examples with real-world
applications. Rich pedagogy includes extensive homework exercises.
In order to achieve the revolutionary new defense capabilities offered by materials
science and engineering, innovative management to reduce the risks associated with
translating research results will be needed along with the R&D. While payoff is
expected to be high from the promising areas of materials research, many of the
benefits are likely to be evolutionary. Nevertheless, failure to invest in more speculative
areas of research could lead to undesired technological surprises. Basic research in
physics, chemistry, biology, and materials science will provide the seeds for potentially
revolutionary technologies later in the 21st century.
Fundamentals of Materials Science and Engineering takes an integrated approach to
the sequence of topics – one specific structure, characteristic, or property type is
covered in turn for all three basic material types: metals, ceramics, and polymeric
materials. This presentation permits the early introduction of non-metals and supports
the engineer's role in choosing materials based upon their characteristics. Using clear,
concise terminology that is familiar to students, Fundamentals presents material at an
appropriate level for both student comprehension and instructors who may not have a
materials background.
Market_Desc: Materials Scientists, Engineers, and Students of Engineering. Special
Features: · It synchronizes contents with the sequence of topics taught in materials
science and engineering courses in most universities in South Asia, while retaining the
subject material of the seventh edition.· Materials of Importance pieces in most
chapters provide relevance to the subject material.· Updated discussions on metals,
ceramics and polymers.· Concept check questions test conceptual understanding.· CD-
ROM packaged with the book contains the last five chapters in the book, answers to
concept check questions and solutions to selected problems.· Virtual Materials Science
and Engineering in CD-ROM to expedite learning process.· Integrates numerous
examples throughout the chapters that show how the material is applied in the real
world.· Professor Balasubramaniam was the recipient of several awards like the Indian
National Science Academy Young Scientist Award (1993), Alexander von Humboldt
Foundation fellowship (1997), Best Metallurgist Award by the Ministry of Steels and
Mines and the Indian Institute of Metals (1999) and the Materials Research Society of
Indian Medal (1999) and recently Distinguished Educator of the Year (2009). About The
Book: Building on the success of previous edition, this book continues to provide
engineers with a strong understanding of the three primary types of materials and
composites, as well as the relationships that exist between the structural elements of
materials and their properties. With improved and more interactive learning modules,
this textbook provides a better visualization of the concepts. Apart from serving as a
text book for the basic course in materials science and engineering in engineering
colleges, the book covers topics that can be used to advantage even in specialized
courses pertaining to engineering materials. The book can be consulted as a good
reference source for important properties of a wide variety of engineering materials,
which benefits a wide spectrum of future engineers and scientists.
An easy-to-read textbook linking together bond strength and the arrangement of atoms
in space with the properties that they control.
Elementary Materials Science covers the subject of materials science with few
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equations; it is intended primarily for students with limited science backgrounds who are
interested in materials. The book also will be useful for non-technical professionals in
the materials industry.
P.J. van der Put offers students an original introduction to materials chemistry that
integrates the full range of inorganic chemistry. Technologists who need specific
chemical facts to manipulate matter will also find this work invaluable as an easy-to-use
reference. The text includes practical subjects of immediate use for materials such as
bonding, morphogenesis, and design that more orthodox materials science volumes
often leave out.
Texture Analysis in Materials Science Mathematical Methods focuses on the
methodologies, processes, techniques, and mathematical aids in the orientation
distribution of crystallites. The manuscript first offers information on the orientation of
individual crystallites and orientation distributions. Topics include properties and
representations of rotations, orientation distance, and ambiguity of rotation as a
consequence of crystal and specimen symmetry. The book also takes a look at
expansion of orientation distribution functions in series of generalized spherical
harmonics, fiber textures, and methods not based on the series expansion. The
publication reviews special distribution functions, texture transformation, and system of
programs for the texture analysis of sheets of cubic materials. The text also ponders on
the estimation of errors, texture analysis, and physical properties of polycrystalline
materials. Topics include comparison of experimental and recalculated pole figures;
indetermination error for incomplete pole figures; and determination of the texture
coefficients from anisotropie polycrystal properties. The manuscript is a dependable
reference for readers interested in the use of mathematical aids in the orientation
distribution of crystallites.
Elements of Materials Science and EngineeringAddison Wesley Publishing Company
While other materials science books focus heavily on metals, Newell's Material Science
and Engineering offers a unique approach that emphasizes modern materials such as
polymers, ceramics, and composites. The book explores the key concepts and
fundamentals that are needed to make informed decisions in the field. The importance
of economics in decision-making and consideration of the entire life cycle of products
are themes that are also integrated throughout the chapters. Engineers will be able to
use this as a reference for the materials selection issues that they'll deal with
throughout their careers.
There are books aplenty on materials selection criteria for engineering design. Most
cover the physical and mechanical properties of specific materials, but few offer much
in the way of total product design criteria. This innovative new text/reference will give
the “Big picture view of how materials should be selected—not only for a desired
function but also for their ultimate performance, durability, maintenance, replacement
costs, and so on. Even such factors as how a material behaves when packaged,
shipped, and stored will be taken into consideration. For without that knowledge, a
design engineer is often in the dark as to how a particular material used in particular
product or process is going to behave over time, how costly it will be, and, ultimately,
how successful it will be at doing what is supposed to do. This book delivers that
knowledge. * Brief but comprehensive review of major materials functional groups
(mechanical, electrical, thermal, chemical) by major material categories (metals,
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polymers, ceramics, composites) * Invaluable guidance on selection criteria at early
design stage, including such factors as functionality, durability, and availability * Insight
into lifecycle factors that affect choice of materials beyond simple performance specs,
including manufacturability, machinability, shelf life, packaging, and even shipping
characteristics * Unique help on writing materials selection specifications
This practical reference provides thorough and systematic coverage on both basic
metallurgy and the practical engineering aspects of metallic material selection and
application.
Callister's Materials Science and Engineering: An Introduction promotes student
understanding of the three primary types of materials (metals, ceramics, and polymers)
and composites, as well as the relationships that exist between the structural elements
of materials and their properties. The 10th edition provides new or updated coverage on
a number of topics, including: the Materials Paradigm and Materials Selection Charts,
3D printing and additive manufacturing, biomaterials, recycling issues and the Hall
effect.
This third edition of what has become a modern classic presents a lively overview of
Materials Science which is ideal for students of Structural Engineering. It contains
chapters on the structure of engineering materials, the determination of mechanical
properties, metals and alloys, glasses and ceramics, organic polymeric materials and
composite materials. It contains a section with thought-provoking questions as well as a
series of useful appendices. Tabulated data in the body of the text, and the appendices,
have been selected to increase the value of Materials for engineering as a permanent
source of reference to readers throughout their professional lives. The second edition
was awarded Choice’s Outstanding Academic Title award in 2003. This third edition
includes new information on emerging topics and updated reading lists.
This well-established and widely adopted book, now in its Sixth Edition, provides a
thorough analysis of the subject in an easy-to-read style. It analyzes, systematically and
logically, the basic concepts and their applications to enable the students to
comprehend the subject with ease. The book begins with a clear exposition of the
background topics in chemical equilibrium, kinetics, atomic structure and chemical
bonding. Then follows a detailed discussion on the structure of solids, crystal
imperfections, phase diagrams, solid-state diffusion and phase transformations. This
provides a deep insight into the structural control necessary for optimizing the various
properties of materials. The mechanical properties covered include elastic, anelastic
and viscoelastic behaviour, plastic deformation, creep and fracture phenomena. The
next four chapters are devoted to a detailed description of electrical conduction,
superconductivity, semiconductors, and magnetic and dielectric properties. The final
chapter on ‘Nanomaterials’ is an important addition to the sixth edition. It describes the
state-of-art developments in this new field. This eminently readable and student-friendly
text not only provides a masterly analysis of all the relevant topics, but also makes them
comprehensible to the students through the skillful use of well-drawn diagrams,
illustrative tables, worked-out examples, and in many other ways. The book is primarily
intended for undergraduate students of all branches of engineering (B.E./B.Tech.) and
postgraduate students of Physics, Chemistry and Materials Science. KEY FEATURES
• All relevant units and constants listed at the beginning of each chapter • A note on SI
units and a full table of conversion factors at the beginning • A new chapter on
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‘Nanomaterials’ describing the state-of-art information • Examples with solutions and
problems with answers • About 350 multiple choice questions with answers
Advanced Mechanics of Composite Materials and Structural Elements analyzes
contemporary theoretical models at the micro- and macro levels of material
structure. Its coverage of practical methods and approaches, experimental
results, and optimization of composite material properties and structural
component performance can be put to practical use by researchers and
engineers. The third edition of the book consists of twelve chapters progressively
covering all structural levels of composite materials from their constituents
through elementary plies and layers to laminates and laminated composite
structural elements. All-new coverage of beams, plates and shells adds
significant currency to researchers. Composite materials have been the basis of
many significant breakthroughs in industrial applications, particularly in
aerospace structures, over the past forty years. Their high strength-to-weight and
stiffness-to-weight ratios are the main material characteristics that attract the
attention of the structural and design engineers. Advanced Mechanics of
Composite Materials and Structural Elements helps ensure that researchers and
engineers can continue to innovate in this vital field. Detailed physical and
mathematical coverage of complex mechanics and analysis required in actual
applications – not just standard homogeneous isotropic materials Environmental
and manufacturing discussions enable practical implementation within
manufacturing technology, experimental results, and design specifications.
Discusses material behavior impacts in-depth such as nonlinear elasticity,
plasticity, creep, structural nonlinearity enabling research and application of the
special problems of material micro- and macro-mechanics
Elements of Structures and Defects of Crystalline Materials has been written to
cover not only the fundamental principles behind structures and defects, but also
to provide deep insights into understanding the relationships of properties, defect
chemistry and processing of the concerned materials. Part One deals with
structures, while Part Two covers defects. Since the knowledge of the electron
configuration of elements is necessary for understanding the nature of chemical
bonding, it is discussed in the opening chapter. Chapter Two then describes the
bonding formation within the crystal structures of varied materials, with Chapter
Three delving into how a material’s structure is formed. In view of the importance
of the effects of the structure distortion on the material properties due to the
fields, the related topics have been included in section 3.4. Moreover, several
materials still under intensive investigation have been illustrated to provide deep
insights into understanding the effects of the relationships of processing,
structures and defects on the material properties. The defects of materials are
explored in Part II. Chapter 4 deals with the point defects of metal and ceramics.
Chapter 5 covers the fundamentals of the characteristics of dislocations, wherein
physics and the atomic mechanics of several issues have been described in
detail. In view of the significant influence of the morphologies including size,
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shape and distribution of grains, phases on the microstructure evolution, and, in
turn, the properties of materials, the final chapter focuses on the fundamentals of
interface energies, including single phase (grain) boundary and interphase
boundary. Discusses the relationship between properties, defect chemistry and
the processing of materials Presents coverage of the fundamental principles
behind structures and defects Includes information on two-dimensional and three-
dimensional imperfections in solids
Elements of Rapid Solidification: Fundamentals and Applications is the product of
many years of concentrated work in the field of rapid solidification and
processing. This quasi-monograph is unique in two ways. It brings together the
talent of many international scientists in an effort to focus attention on all aspects
of a new scientific field and it concentrates on fundamentals and practical
applications. Simply stated, this book has been written by the senior students in
the field of rapid solidification technology for the new generation of solid-state
physicists, materials scientists, materials engineers, metallurgists and
ceramicists.
Materials informatics: a ‘hot topic’ area in materials science, aims to combine
traditionally bio-led informatics with computational methodologies, supporting
more efficient research by identifying strategies for time- and cost-effective
analysis. The discovery and maturation of new materials has been outpaced by
the thicket of data created by new combinatorial and high throughput analytical
techniques. The elaboration of this "quantitative avalanche"—and the resulting
complex, multi-factor analyses required to understand it—means that interest,
investment, and research are revisiting informatics approaches as a solution.
This work, from Krishna Rajan, the leading expert of the informatics approach to
materials, seeks to break down the barriers between data management, quality
standards, data mining, exchange, and storage and analysis, as a means of
accelerating scientific research in materials science. This solutions-based
reference synthesizes foundational physical, statistical, and mathematical content
with emerging experimental and real-world applications, for interdisciplinary
researchers and those new to the field. Identifies and analyzes interdisciplinary
strategies (including combinatorial and high throughput approaches) that
accelerate materials development cycle times and reduces associated costs
Mathematical and computational analysis aids formulation of new structure-
property correlations among large, heterogeneous, and distributed data sets
Practical examples, computational tools, and software analysis benefits rapid
identification of critical data and analysis of theoretical needs for future problems
The book highlights some of the important present day roles played by Main
Group Elements as well as their emergent new roles in the fields of materials
science, chemical synthesis and structure, and biological-cum-environmental
aspects. Rarely can one find a single book on Main Group elements that
comprehensively discusses their impact on fundamental and applied sciences
with a multidisciplinary flavour, while catering for the special interests of a wide
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cross-section of readers.
Computing application to materials science is one of the fastest-growing research
areas. This book introduces the concepts and methodologies related to the
modeling of the complex phenomena occurring in materials processing. It is
intended for undergraduate and graduate students in materials science and
engineering, mechanical engineering and physics, and for engineering
professionals or researchers.
This book has been rewritten to match more closely the emphasis on the
structure/properties/performance interplay that is developing in all aspects of
technical materials -- both in universities and in industry. The book's new
organization emphasizes the generic nature of engineering materials in
phenomenon and function and acknowledges traditional classes of materials in
the process. Coverage of frontier areas have been added including: toughened
ceramics, new polymers, high-temperature superconductors, superhard magnets,
and other fiber-optic glasses.
Materials Science and Engineering: An Introduction promotes student
understanding of the three primary types of materials (metals, ceramics, and
polymers) and composites, as well as the relationships that exist between the
structural elements of materials and their properties.
This introductory text is intended as the basis for a two or three semester course in
synthetic macromolecules. It can also serve as a self-instruction guide for engineers
and scientists without formal training in the subject who find themselves working with
polymers. For this reason, the material covered begins with basic concepts and
proceeds to current practice, where appropriate. Serves as both a textbook and an
introduction for scientists in the field Problems accompany each chapter
Asphalt is a complex but popular civil engineering material. Design engineers must
understand these complexities in order to optimize its use. Whether or not it is used to
pave a busy highway, waterproof a rooftop or smooth out an airport runway, Asphalt
Materials Science and Technology acquaints engineers with the issues and
technologies surrounding the proper selection and uses of asphalts. With this book in
hand, researchers and engineering will find a valuable guide to the production, use and
environmental aspect of asphalt. Covers the Nomenclature and Terminology for Asphalt
including: Performance Graded (PG) Binders, Asphalt Cement (AC), Asphalt-Rubber (A-
R) Binder, Asphalt Emulsion and Cutback Asphalt Includes Material Selection
Considerations, Testing, and applications Biodegradation of Asphalt and environmental
aspects of asphalt use
This work introduces into the chemistry, materials science and technology of Rare
Earth Elements. The chapters by experienced lecturers describe comprehensively the
recent studies of their characteristics, properties and applications in functional
materials. Due to the broad range of covered topics as hydrogen storage materials,
LEDs or permanent magnets this work gives an up-to-date presentation of this
fascinating research.
This Classic Textbook, Elements Of Materials Science And Engineering, Is The Sixth In
A Series Of Texts That Have Pioneered In The Educational Approach To Materials
Science Engineering And Have Literally Brought The Evolving Concept Of The
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Discipline To Over One Million Students Around The World.
Milton Ohring's Engineering Materials Science integrates the scientific nature and
modern applications of all classes of engineering materials. This comprehensive,
introductory textbook will provide undergraduate engineering students with the
fundamental background needed to understand the science of structure–property
relationships, as well as address the engineering concerns of materials selection in
design, processing materials into useful products, andhow material degrade and fail in
service. Specific topics include: physical and electronic structure; thermodynamics and
kinetics; processing; mechanical, electrical, magnetic, and optical properties;
degradation; and failure and reliability. The book offers superior coverage of electrical,
optical, and magnetic materials than competing text.The author has taught introductory
courses in material science and engineering both in academia and industry (AT&T Bell
Laboratories) and has also written the well-received book, The Material Science of Thin
Films (Academic Press).
This book deals with an information-driven approach to plan materials discovery and
design, iterative learning. The authors present contrasting but complementary
approaches, such as those based on high throughput calculations, combinatorial
experiments or data driven discovery, together with machine-learning methods.
Similarly, statistical methods successfully applied in other fields, such as biosciences,
are presented. The content spans from materials science to information science to
reflect the cross-disciplinary nature of the field. A perspective is presented that offers a
paradigm (codesign loop for materials design) to involve iteratively learning from
experiments and calculations to develop materials with optimum properties. Such a
loop requires the elements of incorporating domain materials knowledge, a database of
descriptors (the genes), a surrogate or statistical model developed to predict a given
property with uncertainties, performing adaptive experimental design to guide the next
experiment or calculation and aspects of high throughput calculations as well as
experiments. The book is about manufacturing with the aim to halving the time to
discover and design new materials. Accelerating discovery relies on using large
databases, computation, and mathematics in the material sciences in a manner similar
to the way used to in the Human Genome Initiative. Novel approaches are therefore
called to explore the enormous phase space presented by complex materials and
processes. To achieve the desired performance gains, a predictive capability is needed
to guide experiments and computations in the most fruitful directions by reducing not
successful trials. Despite advances in computation and experimental techniques,
generating vast arrays of data; without a clear way of linkage to models, the full value of
data driven discovery cannot be realized. Hence, along with experimental, theoretical
and computational materials science, we need to add a “fourth leg’’ to our toolkit to
make the “Materials Genome'' a reality, the science of Materials Informatics.
Interdisciplinary Engineering Sciences introduces and emphasizes the importance of
the interdisciplinary nature of education and research from a materials science
perspective. This approach is aimed to promote understanding of the physical,
chemical, biological and engineering aspects of any materials science problem.
Contents are prepared to maintain the strong background of fundamental engineering
disciplines while integrating them with the disciplines of natural science. It presents key
concepts and includes case studies on biomedical materials and renewable energy.
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Aimed at senior undergraduate and graduate students in materials science and other
streams of engineering, this book Explores interdisciplinary research aspects in a
coherent manner for materials science researchers Presents key concepts of
engineering sciences as relevant for materials science in terms of fundamentals and
applications Discusses engineering mechanics, biological and physical sciences
Includes relevant case studies and examples
The design and study of materials is a pivotal component to new discoveries in the
various fields of science and technology. By better understanding the components and
structures of materials, researchers can increase its applications across different
industries. Materials Science and Engineering: Concepts, Methodologies, Tools, and
Applications is a compendium of the latest academic material on investigations,
technologies, and techniques pertaining to analyzing the synthesis and design of new
materials. Through its broad and extensive coverage on a variety of crucial topics, such
as nanomaterials, biomaterials, and relevant computational methods, this multi-volume
work is an essential reference source for engineers, academics, researchers, students,
professionals, and practitioners seeking innovative perspectives in the field of materials
science and engineering.
This revised Sixth Edition presents the basic fundamentals on a level appropriate for
college students who have completed their freshmen calculus, chemistry, and physics
courses. All subject matter is presented in a logical order, from the simple to the more
complex. Each chapter builds on the content of previous ones. In order to expedite the
learning process, the book provides: "Concept Check" questions to test conceptual
understanding End-of-chapter questions and problems to develop understanding of
concepts and problem-solving skills End-of-book Answers to Selected Problems to
check accuracy of work End-of chapter summary tables containing key equations and
equation symbols A glossary for easy reference
Hardbound. There has been a scarcity of authoritative, published information on the
direct reactions of silicon. Nevertheless, the need for up-to-date information on the
reactions and their silane products persists across a broad range of scientists. Recent
progress warrants documentation of the state-of-the-art, and identification of the areas
for future research.Some of the highlights of this book are: - An authoritative
presentation of the state of commercial practice on the direct synthesis of chlorosilanes
and methylchlorosilanes in more depth and breadth than can be found elsewhere in a
single volume.- The use of in-line FTIR for real time analysis of methylchlorosilane
vapors exiting the direct reaction shortens the analysis time from 30 minutes to 20
seconds and provides information comparable to gas chromatography.- Thorough
discussions of the role of promoters, surface enrichment, surface composition and
structure and s
This Text Provides A Balanced And Current Treatment Of The Full Spectrum Of
Engineering Materials, Covering All The Physical Properties, Applications And Relevant
Properties Associated With The Subject. It Explores All The Major Categories Of
Materials While Offering Detailed Examinations Of A Wide Range Of New Materials
With High-Tech Applications.
Materials Science and Engineering of Carbon: Characterization discusses 12
characterization techniques, focusing on their application to carbon materials, including
X-ray diffraction, X-ray small-angle scattering, transmission electron microscopy,
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Raman spectroscopy, scanning electron microscopy, image analysis, X-ray
photoelectron spectroscopy, magnetoresistance, electrochemical performance, pore
structure analysis, thermal analyses, and quantification of functional groups. Each
contributor in the book has worked on carbon materials for many years, and their
background and experience will provide guidance on the development and research of
carbon materials and their further applications. Focuses on characterization techniques
for carbon materials Authored by experts who are considered specialists in their
respective techniques Presents practical results on various carbon materials, including
fault results, which will help readers understand the optimum conditions for the
characterization of carbon materials
Materials science and engineering (MSE) contributes to our everyday lives by making
possible technologies ranging from the automobiles we drive to the lasers our
physicians use. Materials Science and Engineering for the 1990s charts the impact of
MSE on the private and public sectors and identifies the research that must be
conducted to help America remain competitive in the world arena. The authors discuss
what current and future resources would be needed to conduct this research, as well as
the role that industry, the federal government, and universities should play in this
endeavor.
Building on the extraordinary success of seven best-selling editions, Callister's new
Eighth Edition of Materials Science and Engineering continues to promote student
understanding of the three primary types of materials (metals, ceramics, and polymers)
and composites, as well as the relationships that exist between the structural elements
of materials and their properties. Supported by WileyPLUS, an integrated online
learning environment containing the highly respected Virtual Materials Science and
Engineering Lab (VMSE), a materials property database referenced to problems in the
text, and new modules in tensile testing, diffusion, and solid solutions (all referenced to
problems in the text).
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