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Preface

Physical Metallurgy and Advanced Materials has evolved from the earlier editions of Modern Physical
Metallurgy (1962, 1970, 1985) and later editions of Modern Physical Metallurgy and Materials
Engineering (1995, 1999). The present treatment contains much of the previous editions and follows
the same overall philosophy and aims. It has, however, been updated again in both presentation and
content. Additions have been made to almost every chapter, which now include a number of worked
examples in the text to illustrate and emphasize a particular aspect of the subject. At the end of each
chapter there is a set of questions, most of which are numerical. These are included to give the reader
an opportunity to apply the scientific background presented in the chapter, but also to emphasize
important material properties, e.g. elastic moduli, atomic dimensions, etc. The solutions to these
problems are worked out in a Solutions Manual, which may be obtained from Elsevier by teachers
and lecturers who use the book.

To keep the book a manageable size some text from the previous edition has been omitted together
with associated diagrams, and some of the text has been totally recast in a different format. The
early chapters are predominantly directed towards metals (physical metallurgy) but the principles are
equally relevant to non-metals, which are specifically dealt with in the later chapters. Characterization
using X-rays, electron microscopy, etc. is important to all areas of materials and several new techniques
such as scanning tunneling microscopy (STM), atomic force microscopy (AFM), nanoindentation
and so on have been described. The book ends with a focus on some newer areas which are developing
rapidly and are being incorporated to a greater or lesser extent in a number of university courses.
The presentation of biomaterials, sports materials and nanomaterials is very much illustrative of the
essential and significant application of a wide variety of materials and associated materials science
to the successful development of these new fields.

R. E. Smallman
A. H W Ngan

January 2007

Solutions Manual

This provides a set of fully worked solutions, available for lecturers only, to the Problems found
at the end of chapters.

To access the Solutions Manual go to: http://www.textbooks.elsevier.com and search for the
book and click on the ‘manual’ link. If you do not have an account on textbooks.elsevier.com
already, you will need to register and request access to the book’s subject area. If you already
have an account on textbooks, but do not have access to the right subject area, please follow the
‘request access’ link at the top of the subject area homepage.
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