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Preface

The Internet of Things (IoT) and the next generation of industrial production
(Industry 4.0) encompass the complete networking of all industrial areas. New
production techniques as, for example, 3D printing will allow efficient on-time
production of low numbers of unique parts. A significant aspect is quality and
maintainability of these (sometimes) unique structures and components. Nonde-
structive evaluation or testing (NDE or NDT) must, necessarily, follow these trends
by not only adapting NDE techniques to new technologies but also introducing the
capability of cyber systems into the inspection and maintenance processes and
anticipating future needs. These new challenges and capabilities will also boost the
application of unconventional and new NDE principles to industrial applications.

Industry 4.0 and the ability to tailor individual components to the customer’s
needs will significantly impact the way we provide nondestructive inspection and
evaluation. NDE must be integrated into the production process by networking with
processes and production steps during manufacturing. This will result in a paradigm
shift in industrial quality management and NDE. Classical concepts based on
comparison of multiple similar components and statistical analysis will not be
applicable under these conditions, raising the impact of the human factor. Availabil-
ity of specialists capable of making the right decisions based on NDE results,
knowledge about the material and the components, loading conditions, and NDE
modeling of NDE experiments will be essential for the future.

This new generation of NDE specialists need to have a broad overview of
conventional and new, advanced NDE techniques. A considerable amount of over-
view literature for common NDE techniques that are usually based on standards is
available worldwide. Several organizations offer NDE training classes and certifi-
cation for inspectors for the standard techniques. Other new methods that may, at
present, be in experimental, laboratory stages but have the potential for application
for future inspection tasks can only be found in specific scientific journals and,
sometimes, may not even be considered as NDE candidates. However, to solve
future NDE tasks, the specialist should have a clear understanding of what is
possible without going into too many details.

The present book intends to bridge this gap between conventional common sense
NDE methods of the present and the past and advanced techniques that provide and
guide new opportunities for inspections for the next generation of NDE. As is often
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the case, many methods described here have evolved from prior experience and from
pressing needs in industrial inspection. The reader will find that the offerings in the
present handbook is a healthy mixture of methods that are in limited use, those that
are at various stages of development and some that are envisioned for the future.

This handbook is structured on the lines of accepted NDE principles but focuses
on advanced methods of measurement or data analysis. It is not the intent of the book
to introduce the basics of NDE principles. The exceptional contributions that make
up this handbook were made by specialists worldwide working on advanced NDE
techniques. The editors are grateful that so many excellent contributions have been
submitted and are happy to present this unique overview of advanced NDE tech-
niques. The task of keeping up to date, of course, can never be completed and any
attempt at doing so can only be a snapshot of present activities. In this spirit, the
online version of the handbook will be updated and enlarged in the future to keep the
contents up to date.

We sincerely thank all those involved in the writing, editing, and production of
this work.

June 2019 Nathan Ida
Norbert Mayendorf
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