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PREFACE

In this book, nondestructive evaluation (NDE) topics are described in depth in
order to provide sufficient technical background for the engineers and scientists
who have responsibility for NDE activities. With this background, NDE inspec-
tion schemes and results may be proposed or evaluated with confidence. The
primary techniques, i.e., ultrasonics, magnetics, radiography, penetrants, and
eddy current are introduced from the fundamental laws of physics. Partial
differential equations are used where needed to develop these fundamentals. In
each part of the book, examples are given that show typical NDE applications of
the physical principles. Research and future applications are also covered.

The material in this book is oriented toward fourth year undergraduate or
first year graduate level engineering and science students who are familiar with
calculus and engineering materials. The first part introduces the concept of
Nondestructive Evaluation (NDE) and provides a review of probability, NDE in
design, and NDE in manufacturing and maintenance. The probability topic is
included simply to introduce some humility into the thought process. As much as
we would like to design fail-free machines, we do not. As much as we would like
to detect all cracks, we miss some. With the correct application of NDE,
however, failures can be reduced and machinery and systems can be operated
with confidence in an extended life mode. Thus, there are economic Jjustifications
for the growing interest in NDE.

There are several NDE techniques that are not discussed, e.g., thermal,
acoustic emission, noise analysis, etc. Including these topics at a level of presenta-
tion equal to that given for the present material would involve considerably more
time and would make the size of the book quite large. Those and other emerging
NDE topics will be saved for a later volume.
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XXiV PREFACE

Because nondestructive evaluation is a rapidly changing field, it is impossi-
ble to produce a textbook that covers the most recently released research. To stay
up-to-date, the reader is directed to the most recent issues of the engineering and
science journals and the regularly issued series of NDE reference books that are
cited in each topical part of the text.

In the process of writing this book, it has been our pleasure to receive
comments from several individuals. These comments have helped to assure that
the material is more clearly presented and more oriented toward our audience.
Dr. Alan Wolfenden, Dr. Sherif Noah, and Dr. Omer Jenkins of Texas A&M
University and the late Merritt Goff are particularly recognized for their com-
ments and advice. Others who gave useful comments on the material include Dr.
Frank Iddings of Southwest Research Institute and Frank Malek, NDE consul-
tant. Several individuals who have furnished material that has been used in this
book have been cited in the text. Graduate students T. Leon-Salamanca and C.
Salkowski have assisted with calculations and suggestions. We appreciate these
contributions as well as the contributions of the following reviewers: David M.
Egle, University of Oklahoma; Jerald E. Jones, Colorado School of Mines;
Phillip L. Jones, Duke University; J. Bruce Nestleroth, Batelle Columbus Labora-
tories; Ramisamy Palanisamy, The Timken Company; and Stuart Stock, Georgia
Institute of Technology.

Additional recognition goes to the students who have used the book and
who offered comments that have been useful in correcting errors and improving
the presentation. Further, our numerous NDE colleagues who through the years
have shared thoughts and ideas on the subject and how to teach it to others
should be acknowledged. And we acknowledge our families, who have tolerated
the added endeavors that go along with the writing of a textbook. To all of these,
we say thank you.

Don E. Bray
Roderic K. Stanley
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