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Fundamentals Of Materials Science And Engineering
Callister and Rethwisch's Fundamentals of Materials Science and Engineering 4th Edition
continues to take the integrated approach to the organization of topics. That is, one specific
structure, characteristic, or property type at a time is discussed for all three basic material
types: metals, ceramics, and polymeric materials. This order of presentation allows for the
early introduction of non-metals and supports the engineer's role in choosing materials based
upon their characteristics. Also discussed are new, cutting-edge materials. 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.
Fundamentals of Materials Science and EngineeringAn Integrated ApproachJohn Wiley &
Sons Incorporated
This textbook offers a strong introduction to the fundamental concepts of materials science. It
conveys the quintessence of this interdisciplinary field, distinguishing it from merely solid-state
physics and solid-state chemistry, using metals as model systems to elucidate the relation
between microstructure and materials properties. Mittemeijer's Fundamentals of Materials
Science provides a consistent treatment of the subject matter with a special focus on the
microstructure-property relationship. Richly illustrated and thoroughly referenced, it is the ideal
adoption for an entire undergraduate, and even graduate, course of study in materials science
and engineering. It delivers a solid background against which more specialized texts can be
studied, covering the necessary breadth of key topics such as crystallography, structure
defects, phase equilibria and transformations, diffusion and kinetics, and mechanical
properties. The success of the first edition has led to this updated and extended second
edition, featuring detailed discussion of electron microscopy, supermicroscopy and diffraction
methods, an extended treatment of diffusion in solids, and a separate chapter on phase
transformation kinetics. “In a lucid and masterly manner, the ways in which the microstructure
can affect a host of basic phenomena in metals are described.... By consistently staying with
the postulated topic of the microstructure - property relationship, this book occupies a singular
position within the broad spectrum of comparable materials science literature .... it will also be
of permanent value as a reference book for background refreshing, not least because of its
unique annotated intermezzi; an ambitious, remarkable work.” G. Petzow in International
Journal of Materials Research. “The biggest strength of the book is the discussion of the
structure-property relationships, which the author has accomplished admirably.... In a nutshell,
the book should not be looked at as a quick ‘cook book’ type text, but as a serious, critical
treatise for some significant time to come.” G.S. Upadhyaya in Science of Sintering. “The role
of lattice defects in deformation processes is clearly illustrated using excellent diagrams .
Included are many footnotes, ‘Intermezzos’, ‘Epilogues’ and asides within the text from the
author’s experience. This ..... soon becomes valued for the interesting insights into the subject
and shows the human side of its history. Overall this book provides a refreshing treatment of
this important subject and should prove a useful addition to the existing text books available to
undergraduate and graduate students and researchers in the field of materials science.” M.
Davies in Materials World.
Callister and Rethwisch's Fundamentals of Materials Science and Engineering, 4th Edition
continues to take the integrated approach to the organization of topics. That is, one specific
structure, characteristic, or property type at a time is discussed for all three basic material
types -- metals, ceramics, and polymeric materials. This order of presentation allows for the
early introduction of non-metals and supports the engineer's role in choosing materials based
upon their characteristics. Also discussed are new, cutting-edge materials. Using clear,
concise terminology that is familiar to students, Fundamentals presents material at an
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appropriate level for both student comprehension and instructors who may not have a
materials background.

Emphasising essential methods and universal principles, this textbook provides
everything students need to understand the basics of simulating materials behavior. All
the key topics are covered from electronic structure methods to microstructural
evolution, appendices provide crucial background material, and a wealth of practical
resources are available online to complete the teaching package. Modeling is examined
at a broad range of scales, from the atomic to the mesoscale, providing students with a
solid foundation for future study and research. Detailed, accessible explanations of the
fundamental equations underpinning materials modelling are presented, including a full
chapter summarising essential mathematical background. Extensive appendices,
including essential background on classical and quantum mechanics, electrostatics,
statistical thermodynamics and linear elasticity, provide the background necessary to
fully engage with the fundamentals of computational modelling. Exercises, worked
examples, computer codes and discussions of practical implementations methods are
all provided online giving students the hands-on experience they need.
In this vivid and comprehensible introduction to materials science, the author expands
the modern concepts of metal physics to formulate basic theory applicable to other
engineering materials, such as ceramics and polymers. Written for engineering
students and working engineers with little previous knowledge of solid-state physics,
this textbook enables the reader to study more specialized and fundamental literature of
materials science. Dozens of illustrative photographs, many of them transmission
electron microscopy images, plus line drawings, aid developing a firm appreciation of
this complex topic. Hard-to-grasp terms such as "textures" are lucidly explained - not
only the phenomenon itself, but also its consequences for the material properties. This
excellent book makes materials science more transparent.
This book is an eye-opening treatise on the fundamentals of the effects of radiation on
metals and alloys. When energetic particles strike a solid, numerous processes occur
that can change the physical and mechanical properties of the material. Metals and
alloys represent an important class of materials that are subject to intense radiation
fields. Radiation causes metals and alloys to swell, distort, blister, harden, soften and
deform. This textbook and reference covers the basics of particle-atom interaction for a
range of particle types, the amount and spatial extent of the resulting radiation damage,
the physical effects of irradiation and the changes in mechanical behavior of irradiated
metals and alloys.
This new edition provides an overview of engineering materials for undergraduate
students. Each chapter has been updated to reflect new technologies and materials
types being used in industry.
This book offers a strong introduction to fundamental concepts on the basis of materials
science. It conveys the central issue of materials science, distinguishing it from merely
solid state physics and solid state chemistry, namely to develop models that provide the
relation between the microstructure and the properties. The book is meant to be used in
the beginning of a materials science and engineering study as well as throughout an
entire undergraduate and even graduate study as a solid background against which
specialized texts can be studied. Topics dealt with are "crystallography", "lattice
defects", "microstructural analysis", "phase equilibria and transformations" and
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"mechanical strength". After the basic chapters the coverage of topics occurs to an
extent surpassing what can be offered in a freshman's course. About the author Prof.
Mittemeijer is one of the top scientists in materials science, whose perceptiveness and
insight have led to important achievements. This book witnesses of his knowledge and
panoramic overview and profound understanding of the field. He is a director of the Max
Planck Institute for Metals Research in Stuttgart.
This Second Edition of "Fundamentals of Materials Science and Engineering" continues
to take an integrated approach to the topic organization. One specific structure,
characteristic, or property type at a time is discussed for all three basic material
types--metals, ceramics, and polymeric materials. This order of presentation allows for
early introduction of non-metals and supports the engineer's role of choosing a material
based on its characteristics. New copies of this text include a CD at no additional
charge. The CD is an integral part of the text package and features animated software
modules and the last five text chapters in .pdf format.
Fundamentals of Materials Science and Engineering: An Integrated Approach, 5th
Edition SI Version 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.
Materials science is an interdisciplinary field which is focused on designing and
discovering new materials. The study of the structure of materials and their properties
forms the basis of materials science. A few of the aspects studied under this discipline
are crystallography, bonding, thermodynamics and kinetics. There are several research
areas which are covered under this discipline such as nanomaterials, biomaterials and
semiconductors. Materials science also contributes in the extraction of materials and
their conversion into a useful form. The examination of metal alloys is also an important
part of materials science. The topics included in this book are of utmost significance
and bound to provide incredible insights to readers. It is appropriate for students
seeking detailed information in this area as well as for experts. For all those who are
interested in materials science, this textbook can prove to be an essential guide.
This text is an unbound, three hole punched version. Fundamentals of Materials Science and
Engineering: An Integrated Approach, Binder Ready Version, 5th Edition 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. This text is an
unbound, three hole punched version. Access to WileyPLUS sold separately.
Now in its third edition, Fundamentals of Materials Science and Engineering continues to take
an integrated approach to the topic organization. One specific structure, characteristic, or
property type at a time is discussed for all three basic material types--metals, ceramics, and
polymers.
There are two WileyPLUS platforms for this title, so please note that you should purchase this
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version if your course code is a 6 digit numerical code. This packages includes a loose-leaf
edition of Fundamentals of Materials Science and Engineering, 5th Edition, a WileyPLUS
registration code, and 6 months access to the eTextbook (accessible online and offline). For
customer technical support, please visit http://www.wileyplus.com/support. WileyPLUS
registration cards are only included with new products. Used and rental products may not
include valid WileyPLUS registration cards. Fundamentals of Materials Science and
Engineering, 5th Edition 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.
ALERT: The Legacy WileyPLUS platform retires on July 31, 2021 which means the materials
for this course will be invalid and unusable. If you were directed to purchase this product for a
course that runs after July 31, 2021, please contact your instructor immediately for clarification.
For customer technical support, please visit http://www.wileyplus.com/support. Fundamentals
of Materials Science and Engineering takes an integrated approach in that 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, this program
presents material at an appropriate level for both student comprehension and instructors who
may not have a materials background.
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.
Horath effectively combines principles and theory with practical applications to provide a solid
understanding of the characteristics of materials used in today’s machines, devices,
structures, and consumer products. Straightforward, nonmathematical coverage uncovers the
basic premises of materials science and mechanical behavior as they relate to all types of
materials: ferrous and nonferrous metals; polymers and elastomers; wood and wood products;
ceramics and glass; cement, concrete, and asphalt; composites; adhesives and coatings; and
fuels and lubricants. An examination of the chemistry of materials illuminates the common
properties important to material applications and how they may be created, reduced, and
altered for the design and development of additional materials. Clearly written with an applied,
problem-solving approach, the Second Edition is a sound introduction to materials technology.
Strong coverage of the destructive and nondestructive evaluation of material properties builds
the groundwork for inspection processes and testing techniques, such as tensile, creep,
compression, shear, bend or flexure, hardness, impact, and fatigue. Laboratory assignments
support the text with numerous hands-on exercises that develop skills in industry-sanctioned
testing procedures, data collection, reporting and graphing, and determining additional
appropriate tests. Additional supplementary resource materials for instructors and students are
available for download here.
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