Properties of Materials: Anisotropy,
Symmetry, Structure

By Robert E. Newnham

Read Online ©

Properties of Materials: Anisotropy, Symmetry, Structure By Robert E.
Newnham

Crystals are sometimes called "Flowers of the Mineral Kingdom." In addition to
their great beauty, crystals and other textured materials are enormously useful in
electronics, optics, acoustics, and many other engineering applications. This
richly illustrated text describes the underlying principles of crystal physics and
chemistry, covering awide range of topics, and illustrating numerous
applications in many fields of engineering using the most important materials. It
has been written at alevel suitable for science and engineering students and cab
be used for teaching a one- or two-semester course.

Tensors, matrices, symmetry, and structure-property relationships form the main
subjects of the book. While tensors and matrices provide the mathematical
framework for understanding anistropy, on which the physical and chemical
properties of crystals and textured materials often depend, atomistic arguments
are also needed to qualify the property coefficientsin various directions. The
atomistic arguments are partly based on symmetry and party on the basic physics
and chemistry of materials.

After introducing the point groups appropriate for single crystals, textured
materials, and ordered magnetic structures, the directional properties of many
different materials are described: linear and nonlinear elasticity, piezoel ectricity
and electrostriction, magnetic phenomena, diffusion and other transport
properties, and both primary and secondary ferroic behavior. With crystal optics
(itsrootsin classical mineralogy) having become an important component of the
information age, nonlinear optics is described a ong with the piezo-optics and
electro-optics, and analagous linear and nonlinear acoustic wave phenomena.
Enantiomorphism, optical activity, and chemical anisotropy are discussed in the
final chapters of the book.
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Crystals are sometimes called "Flowers of the Mineral Kingdom." In addition to their great beauty, crystals
and other textured materials are enormously useful in electronics, optics, acoustics, and many other
engineering applications. Thisrichly illustrated text describes the underlying principles of crystal physics
and chemistry, covering awide range of topics, and illustrating numerous applicationsin many fields of
engineering using the most important materials. It has been written at alevel suitable for science and
engineering students and cab be used for teaching a one- or two-semester course.

Tensors, matrices, symmetry, and structure-property relationships form the main subjects of the book. While
tensors and matrices provide the mathematical framework for understanding anistropy, on which the physical
and chemical properties of crystals and textured materials often depend, atomistic arguments are also needed
to qualify the property coefficients in various directions. The atomistic arguments are partly based on
symmetry and party on the basic physics and chemistry of materials.

After introducing the point groups appropriate for single crystals, textured materials, and ordered magnetic
structures, the directional properties of many different materials are described: linear and nonlinear elasticity,
piezoelectricity and electrostriction, magnetic phenomena, diffusion and other transport properties, and both
primary and secondary ferroic behavior. With crystal optics (itsrootsin classical mineralogy) having become
an important component of the information age, nonlinear optics is described a ong with the piezo-optics and
electro-optics, and analagous linear and nonlinear acoustic wave phenomena. Enantiomorphism, optical
activity, and chemical anisotropy are discussed in the final chapters of the book.
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Editorial Review

Review

Gives agreat overview into the subject easy to understand even for people who just started getting into this
subject covers al the important areas. A highly recommended book! Michaela Kogler, University of
Innsbruck

About the Author

Robert E. Newnham is Alcoa Professor of Solid State Science in the Materials Research Laboratory at The
Pennsylvania State University, USA.

Users Review
From reader reviews:
Michadl Griffin:

Reading a guide tends to be new life style in this particular era globalization. With reading through you can
get alot of information that will give you benefit in your life. Using book everyone in thisworld could share
their idea. Publications can also inspire alot of people. Many author can inspire their very own reader with
their story or perhaps their experience. Not only the storyline that share in the books. But also they write
about the knowledge about something that you need illustration. How to get the good score toefl, or how to
teach your young ones, there are many kinds of book that exist now. The authors on this planet alwaystry to
improve their expertise in writing, they also doing some research before they write with their book. One of
them isthis Properties of Materials: Anisotropy, Symmetry, Structure.

Marietta Allred:

The publication with title Properties of Materials: Anisotropy, Symmetry, Structure contains alot of
information that you can discover it. Y ou can get alot of profit after read this book. This book exist new
expertise the information that exist in this reserve represented the condition of the world currently. That is
important to yo7u to learn how the improvement of the world. This particular book will bring you within
new era of the syndication. Y ou can read the e-book on your own smart phone, so you can read it anywhere
you want.

ChrisRobins:

Y ou can get this Properties of Materials: Anisotropy, Symmetry, Structure by check out the bookstore or
Mall. Just viewing or reviewing it might to be your solve problem if you get difficulties to your knowledge.
Kinds of this publication are various. Not only simply by written or printed but additionally can you enjoy
this book simply by e-book. In the modern erajust like now, you just looking of your mobile phone and
searching what their problem. Right now, choose your current ways to get more information about your



reserve. It ismost important to arrange you to ultimately make your knowledge are still change. Let'stry to
choose proper ways for you.

Keéllie Stephens:

A lot of book has printed but it differs from the others. Y ou can get it by net on social media. Y ou can
choose the very best book for you, science, comic, hovel, or whatever through searching fromiit. It is named
of book Properties of Materials: Anisotropy, Symmetry, Structure. Y ou can add your knowledge by it.
Without causing the printed book, it may add your knowledge and make you actually happier to read. It is
most important that, you must aware about publication. It can bring you from one place to other place.
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