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The increased use of polymer matrix composites in
structural applications has led to the growing need
for a very high level of quality control and testing of
products to ensure and monitor performance over
time. Non-destructive evaluation (NDE) of polymer
matrix composites explores a range of NDE
techniques and the use of these techniques in a
variety of application areas. Part one provides an
overview of a range of NDE and NDT techniques
including eddy current testing, shearography,
ultrasonics, acoustic emission, and dielectrics. Part
two highlights the use of NDE techniques for
adhesively bonded applications. Part three focuses
on NDE techniques for aerospace applications
including the evaluation of aerospace composites for
impact damage and flaw characterisation. Finally,
the use of traditional and emerging NDE techniques
in civil and marine applications is explored in part
four. With its distinguished editor and international
team of expert contributors, Non-destructive
evaluation (NDE) of polymer matrix composites is a
technical resource for researchers and engineers
using polymer matrix composites, professionals
requiring an understanding of non-destructive
evaluation techniques, and academics interested in
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this field. Explores a range of NDE and NDT
techniques and considers future trends Examines in
detail NDE techniques for adhesively bonded
applications Discusses NDE techniques in
aerospace applications including detecting impact
damage, ultrasonic techniques and structural health
monitoring
The synergism of the mechanics of nondestructive
testing and the mechanics of materials response has
great potential value in an era of rapid development
of new materials and new applications for con
ventional materials. The two areas are closely
related and an advance in one area often leads to an
advance in the other. As our understanding of basic
principles increases, nondestructive testing is
outgrowing the image of "black box techniques" and
is rapidly becoming a legitimate technical area of
science and engineering. At the present time,
however, an understanding of the mechanics of
nondestructive testing is lagging behind other
advances in the field. The key to further
development in the mechanics of nondestructive
testing lies in the mechanics of the phenomena or
response being investigated - a better understanding
of materials response suggests better nondestructive
test methods to investigate the response which, in
turn, advances our understanding of materials
response, and so on. With this approach in mind, the
Materials Response Group of the Engineering
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Science and Mechanics Department at Virginia
Polytechnic Institute and State University hosted a
Conference on the Mechanics of Nondestructive
Testing on September 10 through 12, 1980.
Sponsors of the conference were the Army
Research Office, the National Science Foundation,
and the Engineering Science and Mechanics
Department.
This second edition builds on the success of the first
and covers the widespread introduction of computer
technology, particularly the digitisation of data into
the many branches of NDT. It surveys the new
European (CEN) Standards and provisional CEN
Standards on NDT, many of which are replacing
British Standards. New NDT techniques not included
in the first edition are also included.
This volume presents contributions by a galaxy of
eminent scientists and technologists from the world
over in broad spectrum of areas in materials science,
providing a global perspective on complex issues of
current concern and the direction of research in
these areas.
Non-Destructive Testing (NDT) is an activity closely
related to the quality and reliability of products, and
to the reliable and safe operation of industrial plants.
Physical measuring techniques are used to examine
parts of constructional assemblies for hidden
imperfections and defects. A wide choice of
measuring techniques is available to meet the
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demand of examining a wide variety of materials
such as metals, plastics, rocks, as well as different
structures and sizes ranging from semiconductor
chips to nuclear reactors and off-shore oil platforms.
Activities in the field of NDT encompass:
Fundamental research to understand and describe
the way in which reactions of certain imperfections to
a physical measuring technique can be optimized
and used to assess type and grade of imperfection;
Methods to characterize materials and materials
properties; Applications in product quality control;
Applications in plant inspection to ensure a reliable
operation of components, avoiding damage to both
man and environment, as well as financial losses;
Personnel education and qualification schemes; The
spread of NDT applications to newly industrialized
countries. The two proceedings volumes contain
over 400 review and specialist papers. The most
recent developments in the field of NDT are
presented with contributions by outstanding experts
from all over the world. Papers are grouped
according to technique for those dealing with
fundamental research and to field of application for
the more practical oriented ones. In this way each
chapter provides an easy overview of related current
research. Extensive keyword indexes have been
included to facilitate the retrieval of information
according to individual requirements. The high
technical level of the papers and their up-to-date
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content will make them an indispensable source of
information for students, researchers and
professionals in the areas covered.
Electromagnetic Non-destructive Evaluation (ENDE)
is an invaluable, non-invasive diagnostic tool for the
inspection, testing, evaluation and characterization
of materials and structures. It has now become
indispensible in a number of diverse fields ranging
from biomedics to many branches of industry and
engineering. This book presents the proceedings of
the 24th International Workshop on Electromagnetic
Nondestructive Evaluation, held in Chengdu, China
from 11 - 14 September 2019. The 38 peer-reviewed
and extended contributions included here were
selected from 45 original submissions, and are
divided into 7 sections: eddy current testing and
evaluation; advanced sensors; analytical and
numerical modeling; material characterization;
inverse problem and signal processing; artificial
intelligence in ENDE; and industrial applications of
ENDE. The papers cover recent studies concerning
the progress and application of electromagnetic (EM)
fields in the non-destructive examination of materials
and structures, and topics covered include
evaluations at a micro-structural level, such as
correlating the magnetic properties of a material with
its grain structure, and a macroscopic level, such as
techniques and applications for EM NDT&E. Recent
developments and emerging materials such as
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advanced EM sensors, multi-physics NDT&E,
intelligent data management and maintaining the
integrity of structures are also explored. The book
provides a current overview of developments in
ENDE, and will be of interest to all those working in
the field.
Presents the basic principles of Material Science in
an introductory manner. This book includes a
number of solved examples and questions to aid in
the understanding of subject matter.
Ultrasonic methods have been very popular in
nondestructive testing and characterization of
materials. This book deals with both industrial
ultrasound and medical ultrasound. The advantages
of ultrasound include flexibility, low cost, in-line
operation, and providing data in both signal and
image formats for further analysis. The book devotes
11 chapters to ultrasonic methods. However,
ultrasonic methods can be much less effective with
some applications. So the book also has 14 chapters
catering to other or advanced methods for
nondestructive testing or material characterization.
Topics like structural health monitoring, Terahertz
methods, X-ray and thermography methods are
presented. Besides different sensors for
nondestructive testing, the book places much
emphasis on signal/image processing and pattern
recognition of the signals acquired.
The development of NDT (non-destructive testing) techniques
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used for the inspection of concrete structures is currently in
high demand, because many existing structures have
become aged and deteriorated in service. In order to
formulate predictions on their stability and to estimate their
safety, it is necessary to identify damage signals and to
determine their causes. In this regard, the development and
establishment of innovative and highly advanced nondestructive methods are required. Acoustic Emission (AE)
and related NDE (non-destructive evaluation) techniques
have been extensively used to determine crack detection and
damage evaluation in concrete. With the move towards a
more sustainable society, and the need to extend the longterm service life of infrastructure and aging and disastrous
damage due to recent earthquakes, Acoustic Emission (AE)
and Related Non-destructive Evaluation (NDE) Techniques in
the Fracture Mechanics of Concrete: Fundamentals and
Applications is a critical reference source for civil engineers,
contractors working in construction and materials scientists
working both in industry and academia. Presents innovative
Acoustic Emission (AE) and related non-destructive
evaluation (NDE) techniques, used for damage detection and
inspection of aged and deteriorated concrete structures
Contributions from recognized world-leaders in the application
of acoustic emission (AE) and NDE techniques used for the
damage assessment of concrete and concrete structures
With the move towards a more sustainable society, and the
need to extend the long-term service life of infrastructure and
damage due to recent earthquakes, this book is of critical
importance An essential knowledge resource for civil
engineers, contractors working in construction and materials
scientists working both in industry and academia
Materials Characterization Using Nondestructive Evaluation
(NDE) Methods discusses NDT methods and how they are
highly desirable for both long-term monitoring and short-term
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assessment of materials, providing crucial early warning that
the fatigue life of a material has elapsed, thus helping to
prevent service failures. Materials Characterization Using
Nondestructive Evaluation (NDE) Methods gives an overview
of established and new NDT techniques for the
characterization of materials, with a focus on materials used
in the automotive, aerospace, power plants, and
infrastructure construction industries. Each chapter focuses
on a different NDT technique and indicates the potential of
the method by selected examples of applications. Methods
covered include scanning and transmission electron
microscopy, X-ray microtomography and diffraction,
ultrasonic, electromagnetic, microwave, and hybrid
techniques. The authors review both the determination of
microstructure properties, including phase content and grain
size, and the determination of mechanical properties, such as
hardness, toughness, yield strength, texture, and residual
stress. Gives an overview of established and new NDT
techniques, including scanning and transmission electron
microscopy, X-ray microtomography and diffraction,
ultrasonic, electromagnetic, microwave, and hybrid
techniques Reviews the determination of microstructural and
mechanical properties Focuses on materials used in the
automotive, aerospace, power plants, and infrastructure
construction industries Serves as a highly desirable resource
for both long-term monitoring and short-term assessment of
materials
Barkhausen Noise for Nondestructive Testing and Materials
Characterization in Low Carbon Steels presents a balanced
approach, reviewing the disadvantages and advantages of
using this technique and its comparison over other magnetic
testing techniques. In addition, the book looks towards future
applications of this technique, in particular, its industrial
applications as a method for pipeline inspection, current
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advantages, and barriers to implementation. The book is
suitable for materials scientists, researchers and engineers,
and may be applicable for those working in metallurgical
plants. Not only does the book discuss fundamentals, it
reviews recent discoveries, such as the correlation between
magnetocrystalline energy and Barkhausen noise, the
modeling of this relationship, and the application of this
technique in the characterization of magnetic materials.
Provides detailed explanation for the stochastic and
deterministic characteristics of Barkhausen noise Discusses
principles of applying Barkhausen noise as a non-destructive
method and magnetic material characterization method
Reviews the advantages and disadvantages of this nondestructive testing technique and compares it to other
competitive techniques
This book was proposed and organized as a means to
present recent developments in the field of nondestructive
testing of materials in civil engineering. For this reason, the
articles highlighted in this editorial relate to different aspects
of nondestructive testing of different materials in civil
engineering—from building materials to building structures.
The current trend in the development of nondestructive
testing of materials in civil engineering is mainly concerned
with the detection of flaws and defects in concrete elements
and structures, and acoustic methods predominate in this
field. As in medicine, the trend is towards designing test
equipment that allows one to obtain a picture of the inside of
the tested element and materials. From this point of view,
interesting results with significance for building practices have
been obtained
A broad spectrum of technical papers on the most diverse
nondestructive testing techniques (NDT) and correlated fields
are presented in this volume. The main applications and
methods of these important quality control techniques are
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reviewed in depth. Apart from reporting on the improvements
and developments of new techniques and the rapid
automatization of nondestructive testings, many papers
address the environment from the point of view of inspection
surveys. The 265 contributions demonstrate that
nondestructive testing techniques (NDT) play a vital role, not
only in the quality assurance and control of manufactured
products, but also as instruments of public, environmental
and industrial safety. The quality of the articles in this book
attest to the contribution this conference has made in the
technical interchange of experience between NDT
professionals, and indicate the present accelerated rate of
development of ideas and knowledge in this field.
Non-destructive evaluation (NDE) methods have dominated
most of the fields of applied research and technology over the
last twenty years. These techniques provide information on
the functional efficiency of materials and structures without
causing any structural impact on the structure itself. Their use
enables the monitoring of the structural integrity, the structural
condition as well as the service in-duced degradation of
materials and structures during their service life. In this
respect, they address a vast field of applications ranging from
the aerospace and automotive industry to civil engineering
structures and material quality control. This volume comprises
scientific papers presented during the Fifth Conference on
Emerging Technologies in Non-Destructive Testing (Ioannina,
Greece, 19–21 September 2011). A broad spectrum of
related research was presented during the course of the
conference, including optical, acoustic, thermal, electrical and
electromagnetic methods together with imaging tomographic
and signal processing techniques. Special attention was
given to NDE for Civil Engineering Structures and for the first
time in the conference series, a multiple session on NDE for
the protection of cultural heritage was organized. Emerging
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Technologies in Non-Destructive Testing V contains
contributions by experts in this field from 22 different
countries worldwide. Reflecting the stateof-the-art in NonDestructive Evaluation, the book will prove to be a valuable
companion to students, engineers and industrial partners who
are active in the field of non-destructive evaluation and
testing. This volume will also provide students and
researchers with insight into the focal points of contemporary
research efforts in the field of non-destructive evaluation.
Condition assessment and characterization of materials and
structures by means of nondestructive testing (NDT) methods
is a priority need around the world to meet the challenges
associated with the durability, maintenance, rehabilitation,
retrofitting, renewal and health monitoring of new and existing
infrastructures including historic monuments. Numerous NDT
methods that make use of certain components of the
electromagnetic and acoustic spectrum are currently in use to
this effect with various levels of success and there is an
intensive worldwide research effort aimed at improving the
existing methods and developing new ones. The knowledge
and information compiled in this book captures the current
state of the art in NDT methods and their application to civil
and other engineering materials and structures. Critical
reviews and advanced interdisciplinary discussions by worldrenowned researchers point to the capabilities and limitations
of the currently used NDT methods and shed light on current
and future research directions to overcome the challenges in
their development and practical use. In this respect, the
contents of this book will equally benefit practicing engineers
and researchers who take part in characterization,
assessment and health monitoring of materials and
structures.
Acoustic Emission and Related Non-destructive Evaluation
Techniques in the Fracture Mechanics of Concrete:
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Fundamentals and Applications, Second Edition presents
innovative Acoustic Emission (AE) and related nondestructive evaluation (NDE) techniques that are used for
damage detection and inspection of aged and deteriorated
concrete structures. This new edition includes multi-modal
applications such as DIC, thermography, X-ray and in-situ
implementations, all of which are helpful in better
understanding feasibility and underlying challenges. This new
edition is an essential resource for civil engineers, contractors
working in construction, and materials scientists working both
in industry and academia. Completely updated, with a new
chapter on multi-technique damage monitoring Presents new
applications and novel technologies on AE and related NDT
in the fracture mechanics of concrete Features contributions
from recognized world-leaders in the application of acoustic
emission (AE) and NDE techniques used for the damage
assessment of concrete and concrete structures

This book reviews the current state of all types of
electromagnetic testing techniques and considers the
implications of innovations for future inspection practice
both in Europe and Japan.This volume provides
researchers with an overview of exchanges on the
subjects of ACPD and ACFM from both Japanese and
continental perspectives. For instance: the Japanese
project of applied electromagnetic theory to inspect
nuclear power plants and the theory of signal inversion
for flaw identification. Topics covered are: - Inversion,
imaging and flaw reconstruction - Advanced signal
processing - Artificial intelligence and neural networks Modelling, simulation and benchmark problems Reliability of inspections, new techniques and novel
sensors - Automation of data acquisition and processing
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The work covers a wide range of disciplines and will
therefore serve a large number of researchers of
electromagnetic theory for the next millenium.
Describing NDE issues associated with real-world
applications, this comprehensive book details
conventional and forthcoming NDE technologies. It
instructs on current practices, common techniques and
equipment applications, and the potentials and
limitations of current NDE methods. Each chapter details
a different method, providing an overview, an e
It is certainly eagerness of every manufacturer to be able
to look through a finished product without destroying it.
Indeed, using modern technology within the application
of some physical principles makes it possible to really
travel inside the matter and see the invisible.
Nondestructive inspection, non destructive testing and
non destructive evaluation are today recurrent terms in
many fields from the high-tech development to the past
footsteps conservation. This book collects theories and
practices for several different non-destructive inspection
techniques, which is certainly a great advantage since it
facilitates the user's choice, while it may be breeding
ground for generating and promoting new ideas for a
better exploitation of a specific technique.
Text emphasizes basic principles and application of
techniques pertaining to weld inspection and related
case studies. Unique to this volume are : l Intelligent
welding fracture mechanics concepts l Quality control
(including total quality management), codes and
standards l Basic principles, applications of each
technique pertaining to weld inspection and case studies
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Powder metallurgy (PM) manufacture of parts is one of
the most energy and material efficient forms of net-shape
production, particularly, for automotive industry. PM
allows repeatable mass production which makes it
unique. However, it is well known that the quality of
sintered parts can be variable. There can be typically
around a 5% scrap rate in existing PM manufacturing
lines. Current efforts are being made to develop nondestructive testing (NDT) techniques that will allow
inspection of PM parts, notably sintered ones ideally in
line with production to increase the quality of output
batch and reduce scrap, as much as possible. This
chapter presents an overview of non-destructive
evaluation methods for PM components. It also seeks to
capture latest NDT strategies such as digital radiography
(DR) and identify apparent technology gaps in NDT of
PM parts, in terms of applicability issues, with an
emphasis on offering solutions to detection problems. It
also seeks to highlight future work.
This text provides coverage of all major aspects of NDT,
including the overlap between methods and their relative
importance. The new edition has been revised to cover
recent advances in eddy current testing, acoustic
emission methods, acoustic testing, computers in NDT
and reliability estimations.
The Special Issue “Non-Destructive Testing of
Structures” has been proposed to present the recent
developments in the field of the diagnostics of structural
materials and components in civil and mechanical
engineering. The papers highlighted in this editorial
concern various aspects of non-invasive diagnostics,
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including such topics as the condition assessments of
civil and mechanical structures and the connections of
structural elements, the inspection of cultural heritage
monuments, the testing of structural materials, structural
health monitoring systems, the integration of nondestructive testing methods, advanced signal processing
for the non-destructive testing of structures (NDT),
damage detection and damage imaging, as well as
modeling and numerical analyses for supporting
structural health monitoring (SHM) systems.
Non- Destructive Test and Evaluation of Materials offers
every engineer, technical professional, teacher and
student engaged in NDE activities an authoritative guide
to the most commonly used and emerging methods of
NDE. It helps readers to prepare for professional NDE
Level I, II, and III tests. The book elaborately provides
guidelines on developing specific NDE techniques and
criteria for acceptance of materials for various
applications as well as the NDE requirements of design,
manufacturing and maintenance agencies. Containing
over 200 illustrations, this essential reference discusses:
1. Complete overview of NDE technology and its
capabilities in providing support to designers and
manufactures 2. Principles and applications of different
non-destructive evaluation methods 3. Industrial
applications of NDE 4. Modern trends in various
disciplines of NDE
Comprehensive guide to the basic principles and
applications of non-destructive testing methods for
aircraft system and components: airframe, propulsion,
landing gear and more Provides detailed analysis of the
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advantages and disadvantages of major NDT methods
Important for design, inspection, maintenance, repair,
corrosion protection and safety This critical book is
among the first to provide a detailed assessment of nondestructive testing methods for the many materials and
thousands of parts in aircraft. It describes a wide variety
of NDT techniques and explains their application in the
evaluation and inspection of aerospace materials and
components ranging from the entire airframe to systems
and subsystems. At the same time the book offers
guidance on the information derived from each NDT
method and its relation to aircraft design, repair,
maintenance and overall safety. The book covers basic
principles, as well as practical details of instrumentation,
procedures and operational results with a full discussion
of each method's capabilities and limitations as these
pertain to aircraft inspection and different types of
materials, e.g., composites and metal alloys.
Technologies covered include: optical and enhanced
optical methods; liquid penetrant, replication and
magnetic particle inspection; electromagnetic and eddy
current approaches; acoustics and ultrasonic techniques;
infrared thermal imaging; and radiographic methods. A
final section is devoted to NDT reliability and ways the
probability of detection can be measured to establish
inspection intervals.
Maximizing reader insights into the use of thermography,
specifically pulsed and pulse phase thermography (PT
and PPT), for the identification of kissing defects in
adhesive bonds, this thesis focuses on the application of
PT and PPT for the identification of a range of defect
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types in a variety of materials to establish the effect of
material properties on identification of defects. Featuring
analysis of a numerical model developed to simulate the
thermal evolution created during a PT or PPT
experiment, after validation through a series of case
studies, this model is then used as a predictive tool to
relate defect detectability to the thermal property contrast
between defect and bulk materials. Demonstrating a
means of producing realistic kissing defects in bonded
joints where insufficient thermal property contrast exists
defects have a limited effect on heat propagation through
a component and therefore are not detected using PT or
PPT, this thesis discusses the addition of a small load to
bonds containing kissing defects which was found to
open the defects sufficiently to enable their detection. A
low cost infrared detector, Flir Tau320, is compared to
the research based photon detector, Flir SC5000, and is
shown to be suitable for application in PT, thus enabling
a significantly lower cost tool to be developed.
Engineers have a range of sophisticated techniques at
their disposal to evaluate the condition of reinforced
concrete structures and non-destructive evaluation plays
a key part in assessing and prioritising where money
should be spent on repair or replacement of structurally
deficient reinforced concrete structures. Non-destructive
evaluation of reinforced concrete structures, Volume 2:
Non-destructive testing methods reviews the latest nondestructive testing techniques for reinforced concrete
structures and how they are used. Part one discusses
planning and implementing non-destructive testing of
reinforced concrete structures with chapters on nonPage 17/26
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destructive testing methods for building diagnosis,
development of automated NDE systems, structural
health monitoring systems and data fusion. Part two
reviews individual non-destructive testing techniques
including wireless monitoring, electromagnetic and
acoustic-elastic waves, laser-induced breakdown
spectroscopy, acoustic emission evaluation, magnetic
flux leakage, electrical resistivity, capacimetry,
measuring the corrosion rate (polarization resistance)
and the corrosion potential of reinforced concrete
structures, ground penetrating radar, radar tomography,
active thermography, nuclear magnetic resonance
imaging, stress wave propagation, impact-echo, surface
and guided wave techniques and ultrasonics. Part three
covers case studies including inspection of concrete
retaining walls using ground penetrating radar, acoustic
emission and impact echo techniques and using ground
penetrating radar to assess an eight-span post-tensioned
viaduct. With its distinguished editor and international
team of contributors, Non-destructive evaluation of
reinforced concrete structures, Volume 2: Nondestructive testing methods is a standard reference for
civil and structural engineers as well as those concerned
with making decisions regarding the safety of reinforced
concrete structures. Reviews the latest non-destructive
testing (NDT) techniques and how they are used in
practice Explores the process of planning a nondestructive program features strategies for the
application of NDT testing A specific section outlines
significant advances in individual NDT techniques and
features wireless monitoring and electromagnetic and
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acoustic-elastic wave technology
Lists citations with abstracts for aerospace related
reports obtained from world wide sources and
announces documents that have recently been entered
into the NASA Scientific and Technical Information
Database.
This book mostly contains contributions by the invited
lecturers at the 7th International Conference on NonDestructive Testing and Micro-Analysis for the
Diagnostics and Conservation of the Cultural and
Environmental Heritage. The contributors have all been
chosen for their individual reputations and the quality of
their research, but also because they represent a field
deemed highly important. Hence, this book give
balanced coverage of the areas that are most relevant in
non-destructive testing and micro-analysis in the realm of
cultural heritage. The analysis methods provide the
clinical composition of cultural artifacts to elucidate their
provenance, the rate of alteration as a result of exposure
to the environment and the effectiveness of conservation
and restoration strategies. The techniques are partially or
fully non-destructive, are portable, or allow study of
different parts of a heterogeneous work of art.
Ultrasonic Methods of Non-Destructive Testing covers
the basic principles and practices of ultrasonic testing,
starting with the basic theory of vibration and
propagation, design and properties and probes, and then
proceeding to the principles and practice of the various
ultrasonic techniques for different types of components
and structures, both metallic and non-metallic. The
design and operation of various types of equipment are
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covered and references to appropriate national and
international standards are provided. Numerous
applications are discussed comprehensively and special
attention is paid to latest developments. A large number
of references is provided so as to enable the reader to
obtain further information.
This book, titled Nondestructive Testing Techniques
meets the requirement for either full courses on
Nondestructive Testing Techniques (e.g. BITS Course
No. MST G511: Nondestructive Testing Techniques) or
portions of the courses related to Nondestructive Testing
Techniques of the courses on Materials Science and
Technology/Materials Testing and Technology. Besides
serving the primary purpose of providing a textbook on
the subject of Nondestructive Testing Techniques, it also
provides a much-needed reference to various engineers
and research-scientists that use Nondestructive Testing
Techniques for inspection purposes or for material
behaviour research studies. Persons working in the area
of nondestructive testing in large fabrication industries,
chemical and nuclear industries, aerospace industries,
transportation including railways etc. would also find the
book very useful.Contents ?Ultrasonic Testing ?Eddycurrent Testing ?Magnetic Particle Flaw Detection
?Liquid Penetrant Inspection ?X-Radiography ?Acoustic
Emission Testing and Acousto-Ultrasonic Testing
?Miscellaneous NDT Methods.
Non-Destructive Testing and Condition Monitoring
Techniques for Renewable Energy Industrial Assets
integrates state-of-the-art information and discusses
future developments and their significance to the
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improvement of the renewable energy industry.
Renewable energy assets are complex systems with
several critical components that require inspection and
adequate maintenance in order to ensure their high
availability and uninterrupted operation. This is the first
book to apply NDT and condition monitoring to these
complex systems. Covers inspection and condition
monitoring for a broad range of renewable energy
systems, including wind turbines, wave energy devices,
CSP and photovoltaic plants, and biofuel/biomass power
plants Includes a review of common types of NDT
techniques Discusses future developments in NDT and
condition monitoring for renewable energy systems
This book covers a wide range of measurement
techniques broadly referred to as Optical Metrology, with
emphasis on their applications to nondestructive testing.
If we look separately at each of the two terms making the
generic name Optical Metrology, we find a link to two of
the most distinctive aspects of humans: a particularly
well developed sense of vision and a desire to classify
things using numbers and rules. Of all our five senses,
vision is certainly the most developed and the closest to
the rational part of our brain. It can be argued that our
memory is strongly dependent on images and the brain
is particularly good at processing the stimuli received
from these images to extract information. Measuring,
sizing and counting are, on the other hand, among the
fundamental building blocks of modern society. The use
of abstract quantities like size, value or intensity has
simplified the description of complex enquiry and is the
basis of modern science and economy. Hence, it would
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seem natural that the combination of two such basic
aspects should result in the birth of a new field of
science. However, it is known that his has not been the
case. Optical Metrology remains classified as a group of
special techniques used mainly in niche applications.
Optical Metrology may be rightly described as an
ensemble of techniques in which fields such as physics,
electrical and mechanical engineering, and computer
science merge and blend in new ways. This book is
intended as a tribute to the career of Professor Léopold
Pflug. By looking back at his lifelong commitment to the
application of optical metrology to the service of
engineering sciences, more particularly devoted to the
observation of the real behavior of structural
components, one can retrace the major revolutions that
have taken place in this domain. Starting his activity in
1971 as the head of the Laboratory for Stress Analysis at
the EPFL in Switzerland, he first employed
photoelasticity as a tool to improve the understanding of
the real behavior of complex structures. However he
soon recognized the necessity of working with the real
materials used to build these structures instead of on
replicas made of optically birefringent materials. He then
focussed on the use of moiré techniques which sparked
his fascination with laser-based holography and specklebased methods. The advent of information technology
led him to open up to the use of ESPI and digital image
processing techniques. Finally, in the mid 1990s he
became interested in the use of optical fibers as a tool
for sensing deformations inside structures, not only on
their surfaces as in the case of whole-field methods. It is
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interesting to note the parallel in the evolution of optical
metrology vis à vis developments in other fields: the
development of lasers led to holographic interferometry,
the availability of frame-grabbers led to ESPI and the
emergence of fiber optic communications opened the
way to the development of fiber optic sensors. This puts
in sharp perspective the strong dependence of optical
metrology on the latest technology for its development.
Also interesting to note is that all fields in optical
metrology touched upon by Professor Pflug are still of
great relevance, as shown by the contributions in this
volume. This book is, however, not intended as a
commemoration, rather as an occasion to review the
trends and undercurrents that are driving the field of
optical metrology, with emphasis on nondestructive
testing. All the authors were asked to summarize the
recent achievements in their respective fields and to
speculate about the future. As a result it has become
apparent that it is difficult although not impossible to spot
general trends in these disparate fields. Optical
metrology has considerably benefited from some of the
most important innovations of the recent past: lasers,
computers and fiber optics communication, all of which
found their direct inspiration from the developments in
the world of electronics. In recent years we have also
witnessed a shift of power from states to corporations.
This has created the need to produce quick results
useful to industry. Optical nondestructive testing has
certainly adapted to this evolution, and several
contributions in this book show that the researchers in
this field understand the importance of developing
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technology that can be used by the industry to solve
specific problems. We should also not forget that optical
nondestructive testing is essentially a "service
technology" and should as such not only focus on
serving its clients in the best possible way, but also
should continually emphasize, extend and enhance its
services to new users still unaware of its potential.
Hopefully this book will help in spreading awareness of
the potentials of optical metrology and in focusing on the
challenges of the future.
Materials Science and Engineering theme is a
component of Encyclopedia of Physical Sciences,
Engineering and Technology Resources in the global
Encyclopedia of Life Support Systems (EOLSS), which is
an integrated compendium of twenty one Encyclopedias.
Materials Science and Engineering is concerned with the
development and selection of the best possible material
for a particular engineering task and the determination of
the most effective method of producing the materials and
the component. The Theme with contributions from
distinguished experts in the field, discusses Materials
Science and Engineering. In this theme the history of
materials is traced and the concept of structure (atomic
structure, microstructure and defect structure) and its
relationship to properties developed. The theme is
structured in five main topics: Materials Science and
Engineering; Optimization of Materials Properties;
Structural and Functional Materials; Materials Processing
and Manufacturing Technologies; Detection of Defects
and Assessment of Serviceability; Materials of the
Future, which are then expanded into multiple subtopics,
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each as a chapter. These three volumes are aimed at
the following five major target audiences: University and
College students Educators, Professional practitioners,
Research personnel and Policy analysts, managers, and
decision makers and NGOs
Non-Destructive Testing, Volume 4 contains the
proceedings of the Fourth European Conference held in
London on September 13-17, 1987. Contributors explore
a variety of topics related to non-destructive testing
(NDT), including ultrasonic techniques, ultrasonic
systems, electromagnetic techniques, condition
monitoring of plant and structures, and magnetic particle
and penetrant techniques. This text is comprised of 98
chapters; the first of which describes an ultrasonic
technique for the assessment of the fat content of live
beef animals for breeding purposes. Attention then turns
to measurements of the longitudinal ultrasonic wave
attenuation in spheroidal graphite iron test pieces
subjected to fatigue loads. The chapters that follow focus
on ultrasonic imaging; dry coupling probes; an expert
system for ultrasonic examination of fuel rods;
engineering and medical applications of diagnostic
ultrasound; and signal processing of 3D maps of eddy
currents. The reader is also methodically introduced to
automation of eddy current testing; the use of artificial
intelligence in vibration-based health monitoring;
automated inspection of magnetic particles; and the
theory and practice of acoustic emission. This text
concludes with a chapter that reviews the NDT research
program of the National NDT Center of Harwell
Laboratory in the UK. This book will be of interest to
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materials scientists, materials engineers, and
metallurgists.
A concise and accessible guide to the knowledge
required to fulfil the role of a welding inspector. In
covering both European and US-based codes, the book
gives those wishing to gain certification in welding
inspection a basic all-round understanding of the main
subject matter. A concise and accessible guide to the
knowledge required to fulfil the role of a welding
inspector Covers both European and US-based codes
Gives those wishing to gain certification in welding
inspection a basic all-round understanding of the main
subject matter
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