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Electrical Engineering Materials
"A classic text in the field, providing a readable and
accessible guide for students of electrical and
electronic engineering. Ideal for undergraduates, the
book is also an invaluable reference for graduate
students and others wishing to explore this rapidly
expanding field." -Cover.
This is a book for electrical and electronic engineers,
not for materials scientists. Every explanation is
rendered in its simplest and clearest form and as
many relevant examples are included as possible. At
every point, the author makes clear the direct
relevance of every topic to the reader's main course
of study: electrical and electronic engineering. The
central theme is that the type of bonding in a solid
not only controls its electrical properties but also,
and just as directly, its mechanical properties and
how things are made from it. Thus the reason why a
copper wire can conduct electricity is exactly the
same reason it can be drawn into a wire in the first
place. The reason why a piece of porcelain does not
conduct electricity is the same as why it cannot be
rolled into its final shape as copper could and thus
has to be made directly. This common origin of
electrical and mechanical properties dictates the
structure of the book.
Problems after each chapter
Advancement in technology depends significantly on
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the availability of materials with desired
specifications. In the book Electrical Engineering
Materials, the authors have delved into the physics
of materials, carefully explaining material behaviour
and reaction under a variety of conditions. Upon
reading, the user will develop a holistic
understanding of the properties, characteristics,
applications and limitations of various engineering
materials. feature • Physics of materials discussed
to explain material formation and characteristics •
Applications of materials drawn from their inherent
properties • Conceptual treatment of subject matter
followed by mathematical derivations
Electronic materials provide the basis for many high
tech industries that have changed rapidly in recent
years. In this fully revised and updated second
edition, the author discusses the range of available
materials and their technological applications.
Introduction to the Electronic Properties of Materials,
2nd Edition presents the principles of the behavior of
electrons in materials and develops a basic
understanding with minimal technical detail. Broadly
based, it touches on all of the key issues in the field
and offers a multidisciplinary approach spanning
physics, electrical engineering, and materials
science. It provides an understanding of the behavior
of electrons within materials, how electrons
determine the magnetic thermal, optical and
electrical properties of materials, and how electronic
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properties are controlled for use in technological
applications. Although some mathematics is
essential in this area, the mathematics that is used is
easy to follow and kept to an appropriate level for the
reader. An excellent introductory text for
undergraduate students, this book is a broad
introduction to the topic and provides a careful
balance of information that will be appropriate for
physicists, materials scientists, and electrical
engineers.
The development of functional materials is at the heart of
technological needs and the forefront of materials
research. This book provides a comprehensive and up-to-
date treatment of functional materials, which are needed
for electrical, dielectric, electromagnetic, optical, and
magnetic applications. Materials concepts covered are
strongly linked to applications. Textbooks related to
functional materials have not kept pace with
technological needs and associated scientific advances.
Introductory materials science textbooks merely gloss
over functional materials while electronic materials
textbooks focus on semiconductors and smart materials
textbooks emphasize more on limited properties that
pertain to structures. Functional Materials assumes that
the readers have had a one-semester introductory
undergraduate course on materials science. The
coverage on functional materials is much broader and
deeper than that of an introductory materials science
course. The book features hundreds of illustrations to
help explain concepts and provide quantitative
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information. The style is general towards tutorial. Most
chapters include sections on example problems, review
questions and supplementary reading. This book is
suitable for use as a textbook in undergraduate and
graduate engineering courses. It is also suitable for use
as a reference book for professionals in the electronic,
computer, communication, aerospace, automotive,
transportation, construction, energy and control
industries. Request Inspection Copy
Part 1 is particularly concerned with physical properties,
electrical ageing and modeling with topics such as the
physics of charged dielectric materials, conduction
mechanisms, dielectric relaxation, space charge, electric
ageing and life end models and dielectric experimental
characterization. Part 2 concerns some applications
specific to dielectric materials: insulating oils for
transformers, electrorheological fluids, electrolytic
capacitors, ionic membranes, photovoltaic conversion,
dielectric thermal control coatings for geostationary
satellites, plastics recycling and piezoelectric polymers.
Practicing engineers will find this text helpful in getting up
to date. Readers with some familiarity with this field will
be able to follow the presentations with ease.
Engineering students and those taking physics courses
will find this book to be a useful source of examples of
applications of the theory to commercially available
materials as well as for uncomplicated explanations of
physical properties. In many cases alternate
explanations have been provided for clarity.An effort has
been made to keep mathematics as an unsophisticated
as possible without watering down or distorting the
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concepts. In practically all cases only a master of
elementary calculus is required to follow the derivations.
All of the algebra is shown and no steps in the
derivations are considered to be obvious to the reader.
Explanations are provided in cases where more
advanced mathematics is employed The problems have
been designed to promote understanding rather than
mathematical or computational skill.
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).
The book has been written in a lucid and systematic
manner with necessary mathematical derivations,
illustrations, examples and practise exercises providing
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detailed description of the materials used in electrical
and electronics engineering and their applications.
Beginning with the atomic structure of the materials, the
book deals with the behaviour of dielectrics and their
properties under the influence of DC and AC fields. It
covers the magnetic properties of materials including soft
and hard magnetic materials and their applications. The
text discusses fabrication techniques and the basic
physics involved in the operation of the semiconductors,
junction transistors and rectifiers. It includes detailed
description of optical properties of the materials (optical
materials), photovoltaic materials and the materials used
in lasers and optical fibres. It also incorporates the latest
information on the materials used for the direct energy
conversion and fuel cell technologies. This book is
primarily intended for undergraduate students of
electrical engineering and electrical and electronics
engineering. Key features • Contains sufficient numbers
of solved numerical examples. • Includes a set of review
questions and a list of references at the end of each
chapter. • Provides a set of numerical problems in some
of the chapters, wherever required. • Contains more
than 150 diagrammatic illustrations for easy
understanding of the concepts.
The book discusses the properties, characteristics,
applications and limitations of engineering materials. Its
emphasis is on materials available locally. It also
incorporates useful data from the manufacturer's
catalogues. The book gives a comprehensive coverage
of the subject, with numerous illustrations for easy
understanding. ISI standards are quoted wherever
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applicable.The book will server as an excellent text for
diploma. Degree and AMIE Students. It will also be a
valuable reference book for industrial organizations.
Designed for the general engineering student,
Introduction to Engineering Materials, Second Edition
focuses on materials basics and provides a solid
foundation for the non-materials major to understand the
properties and limitations of materials. Easy to read and
understand, it teaches the beginning engineer what to
look for in a particular material, offers examples of
materials usage, and presents a balanced view of theory
and science alongside the practical and technical
applications of material science. Completely revised and
updated, this second edition describes the fundamental
science needed to classify and choose materials based
on the limitations of their properties in terms of
temperature, strength, ductility, corrosion, and physical
behavior. The authors emphasize materials processing,
selection, and property measurement methods, and take
a comparative look at the mechanical properties of
various classes of materials. Chapters include
discussions of atomic structure and bonds, imperfections
in crystalline materials, ceramics, polymers, composites,
electronic materials, environmental degradation,
materials selection, optical materials, and semiconductor
processing. Filled with case studies to bring industrial
applications into perspective with the material being
discussed, the text also includes a pictorial approach to
illustrate the fabrication of a composite. Consolidating
relevant topics into a logical teaching sequence,
Introduction to Engineering Materials, Second Edition
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provides a concise source of useful information that can
be easily translated to the working environment and
prepares the new engineer to make educated materials
selections in future industrial applications.
Very Good,No Highlights or Markup,all pages are intact.
This comprehensive and unique book is intended to
cover the vast and fast-growing field of electrical and
electronic materials and their engineering in accordance
with modern developments. Basic and pre-requisite
information has been included for easy transition to more
complex topics. Latest developments in various fields of
materials and their sciences/engineering, processing and
applications have been included. Latest topics like PLZT,
vacuum as insulator, fiber-optics, high temperature
superconductors, smart materials, ferromagnetic
semiconductors etc. are covered. Illustrations and
examples encompass different engineering disciplines
such as robotics, electrical, mechanical, electronics,
instrumentation and control, computer, and their inter-
disciplinary branches. A variety of materials ranging from
iridium to garnets, microelectronics, micro alloys to
memory devices, left-handed materials, advanced and
futuristic materials are described in detail.
A Textbook for the students of B.Sc.(Engg.), B.E.,
B.Tech., AMIE and Diploma Courses. A new chapter on
""Semiconductor Fabrication Technology and
Miscellaneous Semiconductor Devices"" had been
included and additional self-assessment questions with
answers and additional worked examples had been
provided at the end of the BOOK.
This text offers comprehensive discussions of topics
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which are important to both electrical engineering
and materials science students. The chapters are
designed so that instructors can teach out of
sequence or skip topics if desired.
The increasing demand in home and industry for
electronic devices has encouraged designers and
researchers to investigate new devices and circuits
using new materials that can perform several tasks
efficiently with low IC (integrated circuit) area and
low power consumption. Furthermore, the increasing
demand for portable devices intensifies the search to
design sensor elements, an efficient storage cell,
and large-capacity memory elements. Electrical and
Electronic Devices, Circuits and Materials: Design
and Applications will assist the development of basic
concepts and fundamentals behind devices, circuits,
materials, and systems. This book will allow its
readers to develop their understanding of new
materials to improve device performance with even
smaller dimensions and lower costs. Additionally,
this book covers major challenges in MEMS (micro-
electromechanical system)-based device and thin-
film fabrication and characterization, including their
applications in different fields such as sensors,
actuators, and biomedical engineering. Key
Features: Assists researchers working on devices
and circuits to correlate their work with other
requirements of advanced electronic systems. Offers
guidance for application-oriented electrical and
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electronic device and circuit design for future energy-
efficient systems. Encourages awareness of the
international standards for electrical and electronic
device and circuit design. Organized into 23
chapters, Electrical and Electronic Devices, Circuits
and Materials: Design and Applications will create a
foundation to generate new electrical and electronic
devices and their applications. It will be of vital
significance for students and researchers seeking to
establish the key parameters for future work.
Electrical Engineering Materials covers the area of
quantum mechanics that leads to the understanding
of electrical behaviour of materials. The classification
of material is based on energy band structure. This
book clarifies that the conductivity of material is
determined by mobile charge carrier concentration
and drift mobility and the reasons for higher
conductivity in metals and lower conductivity in
semiconductors. The book also covers dielectric
materials: polarization mechanism, temperature and
frequency dependence, piezoelectricity and
ferroelectricity. Starting from the elementary
concepts associated with magnetism and latest
developments in magnetic materials, it explains the
concept of semiconducting material, their
characteristics and formation of p- and n-type
semiconductors. Similarly, the behaviour of pn
junction under different bais voltages are described
as also the principle of semiconductor material
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fabrication, purification of Si, doping mechanisms,
the device fabrication along with different aspects
associated with superconductivity, types of
superconducting materials with update on latest
development in the field of superconductivity.
The Third Edition of Ceramic Materials for
Electronics studies a wide range of ceramic
materials, including insulators, conductors,
piezoelectrics, and ferroelectrics, through detailed
discussion of their properties, characterization,
fabrication, and applications in electronics. The
author summarizes the latest trends and
advancements in the field, and explores important
topics such as ceramic thin film, functional device
technology, and thick film technology. Edited by a
leading expert on the subject, this new edition
includes more than 150 pages of new information;
restructured reference materials, figures, and tables;
as well as additional device application-oriented
segments.
An informal and highly accessible writing style, a
simple treatment of mathematics, and clear guide to
applications, have made this book a classic text in
electrical and electronic engineering. Students will
find it both readable and comprehensive. The
fundamental ideas relevant to the understanding of
the electrical properties of materials are emphasized;
in addition, topics are selected in order to explain the
operation of devices having applications (or possible
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future applications) in engineering. The
mathematics, kept deliberately to a minimum, is well
within the grasp of a second-year student. This is
achieved by choosing the simplest model that can
display the essential properties of a phenomenom,
and then examining the difference between the ideal
and the actual behaviour. The whole text is designed
as an undergraduate course. However most
individual sections are self contained and can be
used as background reading in graduate courses,
and for interested persons who want to explore
advances in microelectronics, lasers,
nanotechnology and several other topics that
impinge on modern life.
Materials properties, whether microscopic or
macroscopic, are of immense interest to the
materials scientists, physicists, chemists as well as
to engineers. Investigation of such properties,
theoretically and experimentally, has been one of the
fundamental research directions for many years that
has also resulted in the discovery of many novel
materials. It is also equally important to correctly
model and measure these materials properties.
Keeping such interests of research communities in
mind, this book has been written on the properties of
polyesters, varistor ceramics, and powdered porous
compacts and also covers some measurement and
parameter extraction methods for dielectric
materials. Four contributed chapters and an
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introductory chapter from the editor explain each
class of materials with practical examples.
The present book focuses on a broad domain of
electrical engineering materials in the undergraduate
level with some aspects to be taught in the post
graduate level, for which a co-ordination has been
made according to the syllabus of Indian universities
in the field of material science.This book has dealt
with fundamentals of the subject matter in a
comprehensive way along with emphasis on the
different devices in the field of material science.
Emphasis has been focused so that the students can
have a comprehensive knowledge on the subject
matter.Contents?Introduction ?Magnetic Materials
?Semiconductors ?Semiconductor Devices
?Superconductors ?Insulating Materials.
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