guided wave ultrasonic testing

Guided Wave Ultrasonic Testing: Exploring the Depths of Non-Destructive
Inspection

guided wave ultrasonic testing is a fascinating and highly effective non-
destructive testing (NDT) technique that has transformed the way industries
inspect pipelines, structures, and critical components. Unlike traditional
ultrasonic methods that use bulk waves traveling straight through a material,
guided wave ultrasonic testing uses ultrasonic waves that travel along the
length of a structure, allowing inspectors to cover large distances from a
single test point. This capability makes it a powerful tool for early
detection of corrosion, cracks, and other defects that could compromise
safety and performance.

What Is Guided Wave Ultrasonic Testing?

At its core, guided wave ultrasonic testing involves sending low-frequency
ultrasonic waves along the surface or within the walls of pipes, rails, or
other elongated structures. These waves are “guided” by the geometry of the
structure, typically traveling hundreds of meters from the source. Because
they are confined within the boundaries of the material, they can detect
changes such as thinning walls, corrosion patches, or cracks at great
distances from the inspection point.

This technique contrasts with conventional ultrasonic testing, which usually
inspects local areas and requires scanning over the entire surface to find
defects. Guided wave testing excels in screening large areas quickly, making
it ideal for preventive maintenance and early-stage damage detection.

The Science Behind Guided Wave Ultrasonic
Testing

The success of guided wave ultrasonic testing depends on the unique behavior
of ultrasonic waves in waveguides such as pipes and rails. When ultrasonic
energy is introduced into these structures, several wave modes can propagate,
including longitudinal, torsional, and flexural waves. Each mode interacts
with defects differently, and understanding these interactions is key to
interpreting the results.

Types of Guided Waves

- **Longitudinal Waves:** Particle motion is parallel to the direction of



wave propagation. These waves are sensitive to changes in thickness and
internal defects.

- **Torsional Waves:** Involve twisting motion around the axis of the
structure and are often used for their non-dispersive properties, leading to
simpler signal interpretation.

- **Flexural Waves:** Cause bending motion and are more complex but can
provide additional information about certain defect types.

Selecting the appropriate wave mode and frequency is critical to optimizing
defect detection sensitivity and range.

Applications of Guided Wave Ultrasonic Testing

Guided wave ultrasonic testing has found widespread use across multiple
sectors, particularly where large, inaccessible, or buried structures need
inspection.

Pipeline Inspection

One of the most common uses is in the oil and gas industry for inspecting
buried or underwater pipelines. Because guided waves can travel long
distances, inspectors can detect corrosion or cracks without excavating large
sections. This approach saves time and money while enhancing safety by
identifying problems before they escalate.

Structural Health Monitoring

Bridges, rails, and storage tanks also benefit from guided wave ultrasonic
testing. It allows for routine screening of critical infrastructure
components, providing early warnings of deterioration or damage that could
lead to catastrophic failures.

Fabrication and Maintenance

During manufacturing or maintenance, guided wave testing can quickly verify
weld integrity or detect hidden flaws in complex assemblies, contributing to
improved quality control.

Advantages of Guided Wave Ultrasonic Testing

There are several reasons why guided wave ultrasonic testing has gained



popularity among NDT professionals:

e Long-Range Inspection: It covers extensive lengths of structures from a
single test location, reducing the need for multiple access points.

e Cost-Effective: Less labor-intensive and requires fewer resources
compared to traditional scanning methods.

e Non-Invasive: The technique does not require direct access to the whole
structure or surface preparation.

e Early Defect Detection: Capable of identifying corrosion, pitting, and
cracking before they become severe.

e Versatility: Suitable for a wide range of materials, including steel,
aluminum, and composites.

Challenges and Limitations

While guided wave ultrasonic testing offers impressive benefits, it also
comes with certain challenges. The interpretation of signals can be complex
due to wave mode conversions, reflections, and dispersion effects.
Environmental noise and varying pipe conditions, such as coatings or
insulation, may affect signal quality. Additionally, the technique is more
suited for relatively simple geometries—complex structures might require
complementary NDT methods.

To overcome these challenges, skilled operators with a deep understanding of

ultrasonic wave physics and advanced signal processing software are
essential.

Tips for Effective Guided Wave Ultrasonic Testing

Proper Calibration: Calibrate equipment using known reference standards
to ensure accurate defect sizing and location.

Mode Selection: Choose the correct wave mode and frequency tailored to
the structure and defect type.

Environmental Considerations: Account for coatings, insulation,
temperature, and other factors that may influence wave propagation.

Data Analysis: Use advanced signal processing techniques and software to



interpret complex signals effectively.

e Regular Training: Maintain operator proficiency through ongoing
education and hands-on experience.

The Future of Guided Wave Ultrasonic Testing

As industries continue to prioritize safety and cost efficiency, guided wave
ultrasonic testing is poised for further innovation. Advances in phased array
technology, machine learning, and robotics are enhancing the precision and
automation of inspections. For example, integrating guided wave testing with
drones or robotic crawlers allows access to previously unreachable areas,
making inspections safer and more comprehensive.

Moreover, combining guided wave ultrasonic testing with other NDT methods
such as radiography, magnetic flux leakage, or eddy current testing provides
a more holistic view of asset integrity, enabling smarter maintenance
decisions.

In the world of non-destructive evaluation, guided wave ultrasonic testing
stands out as a versatile and efficient method for safeguarding critical
infrastructure. Its ability to detect hidden defects over long distances from
a single test point not only saves time and money but also plays a vital role
in preventing failures and ensuring operational reliability. Whether you're
responsible for pipeline maintenance, structural health monitoring, or
quality control in manufacturing, understanding and leveraging guided wave
ultrasonic testing can be a game-changer in your inspection toolkit.

Frequently Asked Questions

What is guided wave ultrasonic testing?

Guided wave ultrasonic testing (GWUT) is a nondestructive testing technique
that uses low-frequency ultrasonic waves guided along the length of a
structure, such as pipes or rails, to detect defects over long distances.

How does guided wave ultrasonic testing work?

GWUT works by sending ultrasonic waves into a structure, which are guided
along the material by its geometry. Reflections from defects or changes in
material properties are detected and analyzed to identify and locate flaws.



What are the main applications of guided wave
ultrasonic testing?

GWUT is primarily used for inspecting pipelines, storage tanks, rails, and
structural elements in industries like o0il and gas, power generation, and
transportation to detect corrosion, cracks, and other defects.

What are the advantages of guided wave ultrasonic
testing over conventional ultrasonic testing?

GWUT can inspect long lengths of material from a single test point, reducing
inspection time and costs. It is also capable of detecting defects in areas
that are difficult to access with conventional ultrasonic testing.

What types of defects can guided wave ultrasonic
testing detect?

GWUT can detect corrosion, pitting, cracks, weld defects, and other
discontinuities that affect the propagation of guided ultrasonic waves within
the tested structure.

What materials are suitable for guided wave
ultrasonic testing?

GWUT is most effective on elongated structures made of metals such as steel,
aluminum, and composites with consistent geometry, including pipes, rails,
and plates.

What are the limitations of guided wave ultrasonic
testing?
Limitations include reduced sensitivity to small or very localized defects,

difficulty in interpreting complex signals, and challenges when inspecting
structures with varying geometry or heavy coatings.

How is data interpreted in guided wave ultrasonic
testing?

Data from GWUT is analyzed by examining the time-of-flight and amplitude of
reflected waves. Signal processing techniques and software help identify the
location, size, and type of defects based on wave reflections and mode
conversions.



Additional Resources

Guided Wave Ultrasonic Testing: A Critical Evaluation of Its Applications and
Effectiveness

Guided wave ultrasonic testing (GWUT) has emerged as a pivotal non-
destructive testing (NDT) technique in the field of industrial inspection,
particularly for assessing the integrity of pipelines, storage tanks, and
other critical infrastructure. By leveraging ultrasonic waves that are guided
along the structure being inspected, this technology offers a unique blend of
long-range inspection capabilities and sensitivity to defects that
conventional ultrasonic testing methods may not achieve. As industries
prioritize safety, cost-efficiency, and operational uptime, guided wave
ultrasonic testing continues to gain traction as a vital tool for early
detection of corrosion, cracks, and other structural anomalies.

Understanding Guided Wave Ultrasonic Testing

Guided wave ultrasonic testing operates on the principle of sending low-
frequency ultrasonic waves along the length of a structure. Unlike
traditional ultrasonic testing, which often focuses on localized areas, GWUT
exploits the waveqguide effect—where waves are confined within the boundaries
of a structure such as a pipe or rail-to cover extensive distances from a
single test point. This characteristic allows operators to inspect hundreds
of meters of pipeline or structural elements with minimal access points,
significantly reducing downtime and inspection costs.

The technology typically employs piezoelectric transducers or electromagnetic
acoustic transducers (EMATs) to generate and receive the guided waves. These
waves propagate in various modes, each with different sensitivities to
defects and geometric features. By analyzing the reflections and mode
conversions caused by discontinuities, inspectors can identify the presence
and approximate location of anomalies.

Key Features and Advantages

Guided wave ultrasonic testing showcases several distinctive features that
contribute to its growing adoption:

e Long-range inspection: GWUT can survey several tens to hundreds of
meters from a single transducer setup, making it highly efficient for
large-scale infrastructure.

e Minimal surface preparation: Unlike some other inspection methods,
guided wave testing often requires less stringent surface condition,
allowing for faster deployment.



* Cost-effectiveness: By minimizing the number of inspection points and
downtime, GWUT reduces labor and operational expenses.

e Early defect detection: It can identify corrosion, pitting, and cracks
before they develop into critical failures.

Applications Across Industries

The versatility of guided wave ultrasonic testing has led to widespread use
in various sectors. Its ability to inspect long pipelines and inaccessible
areas without dismantling structures makes it indispensable in several
contexts.

Pipeline Integrity Management

In oil and gas, petrochemical, and water distribution systems, pipeline
failures can result in catastrophic environmental and financial consequences.
GWUT serves as an early warning system to detect corrosion and mechanical
damage along buried or insulated pipelines. Traditional inspection methods
often require excavation or removal of insulation; however, guided wave
techniques can inspect underneath coatings and insulation, significantly
improving efficiency.

Storage Tanks and Pressure Vessels

Storage tanks and pressure vessels are susceptible to corrosion, especially
at the base and welds. Guided wave ultrasonic testing can scan these
components from accessible points, identifying thinning or defects without
the need to empty or dismantle the structures, thus preserving operational
continuity.

Rail and Structural Steel Inspection

Railway maintenance benefits from GWUT by enabling rapid inspection of rails
for internal flaws along long distances. Similarly, structural steel elements
in bridges and buildings can be monitored for fatigue cracks and corrosion,
contributing to proactive maintenance strategies.



Technical Considerations and Limitations

While guided wave ultrasonic testing offers numerous advantages, it is not
without challenges. Understanding these technical considerations is essential
for appropriate application and interpretation of results.

Wave Mode Selection and Complexity

Guided waves propagate in multiple modes—longitudinal, torsional, and
flexural-each with distinct velocities and sensitivities. Selecting the
appropriate mode requires expertise and depends on the geometry and material
of the test object. The presence of complex wave modes can complicate signal
interpretation, demanding advanced signal processing and operator
proficiency.

Resolution and Sensitivity Trade-offs

Although GWUT can cover long distances, its spatial resolution is generally
lower than that of conventional ultrasonic testing. Small defects may go
undetected if they fall below the resolution threshold. Additionally, the
method is more sensitive to defects that cause significant changes in wave
reflection, such as corrosion or large cracks, but less so to minor flaws.

Influence of Environmental Factors

External conditions such as temperature variations, surface roughness, and
material heterogeneity can affect wave propagation and signal quality. For
instance, coatings and insulation, while penetrable by guided waves, may
attenuate signals to some extent, potentially impacting detection
capabilities.

Calibration and Standardization

Effective application of guided wave ultrasonic testing requires careful
calibration tailored to the specific material and geometry. Although
standards and guidelines exist—such as those from ASME and ISO-variations in
equipment and procedures can affect consistency across inspections.

Comparative Insights: Guided Wave Ultrasonic



Testing vs. Conventional Methods

The choice between guided wave ultrasonic testing and other NDT methods
depends on inspection objectives, asset characteristics, and operational
constraints.

e Conventional Ultrasonic Testing (UT): UT offers high-resolution
detection within localized areas but requires direct access and surface
preparation. It is ideal for detailed characterization of known defects
but less efficient for screening extensive lengths.

* Radiographic Testing (RT): RT provides visual imaging of internal
structures and is sensitive to volumetric defects but involves radiation
safety concerns and higher costs.

e Magnetic Flux Leakage (MFL): MFL is effective for detecting corrosion
and pitting in ferromagnetic materials but is limited to accessible
surfaces and may be affected by coatings.

e Guided Wave Ultrasonic Testing: GWUT fills the gap by enabling long-
range, rapid screening with moderate resolution, serving as an effective
first-line inspection tool to identify areas requiring further detailed
examination.

Integration into Asset Integrity Programs

Many organizations adopt a multi-tiered inspection approach, using guided
wave ultrasonic testing for initial screening and complementing it with
localized, high-resolution methods for detailed evaluation. This approach
optimizes resource allocation by focusing intensive inspection efforts where
anomalies are detected.

Emerging Trends and Future Directions

The evolution of guided wave ultrasonic testing is driven by advances in
sensor technology, signal processing, and data analytics. Recent developments
include:

e Phased-array guided wave systems: These enable selective mode excitation
and enhanced defect characterization, improving accuracy.

e Integration with robotics and drones: Automated platforms facilitate



inspections in hazardous or hard-to-reach environments.

e Artificial intelligence and machine learning: These tools improve
interpretation of complex signals, reducing operator dependency and
enhancing reliability.

e Material-specific calibration databases: Expanding databases allow for
more precise diagnostics across diverse materials and geometries.

As infrastructure ages and regulatory demands increase, the role of guided
wave ultrasonic testing is poised to expand, supporting safer and more cost-
effective asset management.

Guided wave ultrasonic testing stands as a sophisticated, versatile method
that balances inspection coverage with practical feasibility. Its adoption
across industries underscores the necessity for non-destructive evaluation
techniques capable of addressing the challenges posed by large-scale and
complex assets. While it does not replace traditional methods entirely, its
strategic use within comprehensive inspection frameworks enhances overall
asset integrity assurance.
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guided wave ultrasonic testing: Ultrasonic Guided Waves Cliff Lissenden, 2020-03-17 The
propagation of ultrasonic guided waves in solids is an important area of scientific inquiry, primarily
due to their practical applications for nondestructive characterization of materials, such as
nondestructive inspection, quality assurance testing, structural health monitoring, and providing a
material state awareness. This Special Issue of Applied Sciences covers all aspects of ultrasonic
guided waves (e.g., phased array transducers, meta-materials to control wave propagation
characteristics, scattering, attenuation, and signal processing techniques) from the perspective of
modeling, simulation, laboratory experiments, or field testing. In order to fully utilize ultrasonic
guided waves for these applications, it is necessary to have a firm grasp of their requisite
characteristics, which include that they are multimodal, dispersive, and are comprised of unique
displacement profiles through the thickness of the waveguide.

guided wave ultrasonic testing: Fundamentals of Ultrasonic Testing Chunguang Xu,
Weibin Li, 2024-08-01 Focusing on the theory and state-of-the-art technologies of ultrasonic testing
(UT), this book examines ultrasonic propagation in solids and its detection applications, and explores
the intersection of UT technology with various fields of electromagnetics, optics and physics. UT is
one of the most widely used nondestructive testing techniques due to its high performance in terms
of detection efficiency and safety. The rapid development of modern industrial products and
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technologies has created a new challenge and demand for ultrasonic nondestructive testing
technology. This book introduces the fundamentals of UT, including sound wave and sound field,
interface wave theory and liquid-solid coupled sound field. It then discusses various types of UT
methods, ranging from the critically refracted longitudinal wave method to ultrasonic surface wave
and ultrasonic guided wave detection methods. Some newly developed UT techniques are also
discussed, including phased-array UT, high-frequency UT and non-contact UT. This title will appeal
to engineering students and technicians in the field of ultrasonic nondestructive testing.

guided wave ultrasonic testing: Ultrasonic Guided Waves in Solid Media Joseph L. Rose,
2014-08-11 Ultrasonic guided waves in solid media are important in nondestructive testing and
structural health monitoring, as new faster, more sensitive, and economical ways of looking at
materials and structures have become possible. This book can be read by managers from a black box
point of view, or used as a professional reference or textbook.

guided wave ultrasonic testing: Industrial Ultrasonic Inspection: Levels 1 and 2 Ryan Chaplin,
2017-05-16 Ultrasonic testing (UT) has been an accepted practice of inspection in industrial
environments for decades. This book, Industrial Ultrasonic Inspection, is designed to meet and
exceed ISO 9712 training requirements for Level 1 and Level 2 certification. The material presented
in this book will provide readers with all the basic knowledge of the theory behind elastic wave
propagation and its uses with the use of easy to read text and clear pictorial descriptions. Discussed
UT concepts include: - General engineering, materials, and components theory - Theory of sound
waves and their propagation - The general uses of ultrasonic waves - Comprehensive lab section -
Methods of ultrasonic wave generation - Different ultrasonic inspection techniques - Ultrasonic flaw
detectors, scanning systems, and probes - Calibration fundamentals - General scanning techniques -
Flaw sizing techniques - Basic analysis for ultrasonic, phased array ultrasonic, and time of flight
diffraction inspection techniques - Codes and standards - Principles of technical documentation and
reporting It is my intention that this book is used for general training purposes. It is the ideal
classroom textbook. -Ryan Chaplin

guided wave ultrasonic testing: Nondestructive Testing and Evaluation of Fiber-Reinforced
Composite Structures Shuncong Zhong, Walter Nsengiyumva, 2022-04-01 This book presents a
detailed description of the most common nondestructive testing(NDT) techniques used for the
testing and evaluation fiber-reinforced composite structures, during manufacturing and/or in service
stages. In order to facilitate the understanding and the utility of the different NDT techniques
presented, the book first provides some information regarding the defects and material degradation
mechanisms observed in fiber-reinforced composite structures as well as their general description
and most probable causes. It is written based on the extensive scientific research and engineering
backgrounds of the authors in the NDT and structural health monitoring (SHM) of structural
systems from various areas including electrical, mechanical, materials, civil and biomedical
engineering. Pursuing a rigorous approach, the book establishes a fundamental framework for the
NDT of fiber-reinforced composite structures, while emphasizing on the importance of technique’s
spatial resolution, integrated systems analysis and the significance of the influence stemming from
the applicability of the NDT and the physical parameters of the test structures in the selection and
utilization of adequate NDT techniques. The book is intended for students who are interested in the
NDT of fiber-reinforced composite structures, researchers investigating the applicability of different
NDT techniques to the inspections of structural systems, and NDT researchers and engineers
working on the optimization of NDT systems for specific applications involving the use of
fiber-reinforced composite structures.

guided wave ultrasonic testing: Electromagnetic Ultrasonic Guided Waves Songling
Huang, Shen Wang, Weibin Li, Qing Wang, 2016-03-18 This book introduces the fundamental theory
of electromagnetic ultrasonic guided waves, together with its applications. It includes the dispersion
characteristics and matching theory of guided waves; the mechanism of production and theoretical
model of electromagnetic ultrasonic guided waves; the effect mechanism between guided waves and
defects; the simulation method for the entire process of electromagnetic ultrasonic guided wave




propagation; electromagnetic ultrasonic thickness measurement; pipeline axial guided wave defect
detection; and electromagnetic ultrasonic guided wave detection of gas pipeline cracks. This theory
and findings on applications draw on the author’s intensive research over the past eight years. The
book can be used for nondestructive testing technology and as an engineering reference work. The
specific implementation of the electromagnetic ultrasonic guided wave system presented here will
also be of value for other nondestructive test developers.

guided wave ultrasonic testing: Handbook of Structural Life Assessment Raouf A.
Ibrahim, 2017-03-29 This important, self-contained reference deals with structural life assessment
(SLA) and structural health monitoring (SHM) in a combined form. SLA periodically evaluates the
state and condition of a structural system and provides recommendations for possible maintenance
actions or the end of structural service life. It is a diversified field and relies on the theories of
fracture mechanics, fatigue damage process, and reliability theory. For common structures, their life
assessment is not only governed by the theory of fracture mechanics and fatigue damage process,
but by other factors such as corrosion, grounding, and sudden collision. On the other hand, SHM
deals with the detection, prediction, and location of crack development online. Both SLA and SHM
are combined in a unified and coherent treatment.

guided wave ultrasonic testing: Non-Destructive Testing. Guided Wave Testing. Basic
Requirements for Guided Wave Testing of Pipes, Pipelines and Structural Tubulars British
Standards Institute Staff, 1911-10-31 Non-destructive testing, Guided wave testing, Ultrasonic
testing, Sonic testing, Ultrasonics, Stress, Waves, Pipes, Pipelines, Steels, Fluids, Structural
members, Structural systems, Tubular shape, Documents, Test equipment, Data processing

guided wave ultrasonic testing: Pipeline Inspection and Health Monitoring Technology
Hongfang Lu, Zhao-Dong Xu, Tom Iseley, Haoyan Peng, Lingdi Fu, 2023-01-03 This book includes six
chapters aiming to introduce global pipeline inspection and health monitoring technologies
comprehensively. The pipeline is the blood vessel of the energy system and a vital lifeline project.
After many years of service, the pipeline gradually enters the aging stage. Pipeline inspection and
health monitoring can effectively reduce the failure and accident risks of the pipeline, and it is
conducive to integrity management. Through case analysis, practitioners can have a deeper
understanding of the application of related technologies.

guided wave ultrasonic testing: Production Course for Hiring on Offshore Oil and Gas Rigs
Petrogav International, This course provides a non-technical overview of the phases, operations and
terminology used on offshore oil and gas rigs. It is intended also for non-production personnel who
work in the offshore drilling, exploration and production industry. This includes marine and logistics
personnel, accounting, administrative and support staff, environmental professionals, etc. No prior
experience or knowledge of drilling operations is required. This course will provide participants a
better understanding of the issues faced in all aspects of production operations, with a particular
focus on the unique aspects of offshore operations.

guided wave ultrasonic testing: Mechanics of Structures and Materials XXIV Hong Hao,
Chunwei Zhang, 2019-08-08 Mechanics of Structures and Materials: Advancements and Challenges
is a collection of peer-reviewed papers presented at the 24th Australasian Conference on the
Mechanics of Structures and Materials (ACMSM24, Curtin University, Perth, Western Australia, 6-9
December 2016). The contributions from academics, researchers and practising engineers from
Australasian, Asia-pacific region and around the world, cover a wide range of topics, including:
Structural mechanics * Computational mechanics * Reinforced and prestressed concrete structures
* Steel structures * Composite structures ¢ Civil engineering materials * Fire engineering * Coastal
and offshore structures * Dynamic analysis of structures ¢ Structural health monitoring and damage
identification ¢ Structural reliability analysis and design ¢ Structural optimization ¢ Fracture and
damage mechanics ¢ Soil mechanics and foundation engineering * Pavement materials and
technology * Shock and impact loading ¢ Earthquake loading ¢ Traffic and other man-made loadings
* Wave and wind loading ¢ Thermal effects * Design codes Mechanics of Structures and Materials:
Advancements and Challenges will be of interest to academics and professionals involved in



Structural Engineering and Materials Science.

guided wave ultrasonic testing: New Technologies in Electromagnetic Non-destructive
Testing Songling Huang, Shen Wang, 2016-03-05 This book introduces novel developments in the
field of electromagnetic non-destructive testing and evaluation (NDT/E). The topics include
electromagnetic ultrasonic guided wave testing, pulsed eddy current testing, remote field eddy
current testing, low frequency eddy current testing, metal magnetic memory testing, and magnetic
flux leakage testing. Considering the increasing concern about the safety maintenance of critical
structures in various industries and everyday life, these topics presented here will be of particular
interest to the readers in the NDT/E field. This book covers both theoretical researches and the
engineering applications of the electromagnetic NDT technology. It could serve as a valuable
reference for college students and relevant NDT technicians. It is also a useful material for
qualification training and higher learning for nondestructive testing professionals.

guided wave ultrasonic testing: Developments in Renewable Energies Offshore Guedes
Soares Carlos, 2020-10-12 Developments in Renewable Energies Offshore contains the papers
presented at the 4th International Conference on Renewable Energies Offshore (RENEW 2020,
Lisbon, Portugal, 12 - 15 October 2020). The book covers a wide range of topics, including: resource
assessment; wind energy; wave energy; tidal energy; ocean energy devices; multiuse platforms; PTO
design; grid connection; economic assessment; materials and structural design; installation planning
and maintenance planning. The book will be invaluable to professionals and academics involved or
interested in Offshore Engineering, and Renewable and Wind Energy.

guided wave ultrasonic testing: Nonlinear Sound Waves in Solids Xiaozhou Liu,
2025-07-28 This book highlights the fundamental principles and analytical methods of nonlinear
acoustics in solids, with a focus on the theories and applications of nonlinear acoustics in ultrasonic
non-destructive testing and metamaterials. The text is designed to provide readers with a deep
understanding of how nonlinear acoustic phenomena manifest in various material contexts, from
crystalline structures to complex composites. Suitable for readers in the fields of acoustics,
materials science, and engineering, this book can advance the development of nonlinear acoustics
theory and promote its applications in non-destructive testing, materials sciences, and related areas.

guided wave ultrasonic testing: Power Plants in the Industry Tolga Taner, 2019-02-06 The
main aim of this study is to present power plants for all fields of industry. The chapters collected in
the book are contributions by invited researchers with long-standing experience in different
research areas. I hope that the material presented here is understandable to a wide audience, not
only energy and mechanical engineering specialists but also scientists from various disciplines. The
book contains seven chapters in two sections: (1) Power Plants

guided wave ultrasonic testing: Life Cycle Analysis and Assessment in Civil Engineering:
Towards an Integrated Vision Robby Caspeele, Luc Taerwe, Dan Frangopol, 2018-10-31 This volume
contains the papers presented at IALCCE2018, the Sixth International Symposium on Life-Cycle Civil
Engineering (IALCCE2018), held in Ghent, Belgium, October 28-31, 2018. It consists of a book of
extended abstracts and a USB device with full papers including the Fazlur R. Khan lecture, 8
keynote lectures, and 390 technical papers from all over the world. Contributions relate to design,
inspection, assessment, maintenance or optimization in the framework of life-cycle analysis of civil
engineering structures and infrastructure systems. Life-cycle aspects that are developed and
discussed range from structural safety and durability to sustainability, serviceability, robustness and
resilience. Applications relate to buildings, bridges and viaducts, highways and runways, tunnels and
underground structures, off-shore and marine structures, dams and hydraulic structures,
prefabricated design, infrastructure systems, etc. During the IALCCE2018 conference a particular
focus is put on the cross-fertilization between different sub-areas of expertise and the development
of an overall vision for life-cycle analysis in civil engineering. The aim of the editors is to provide a
valuable source of cutting edge information for anyone interested in life-cycle analysis and
assessment in civil engineering, including researchers, practising engineers, consultants,
contractors, decision makers and representatives from local authorities.




guided wave ultrasonic testing: Corrosion Under Insulation (CUI) Guidelines , 2015-11-26
Corrosion-under-insulation (CUI) refers to the external corrosion of piping and vessels that occurs
underneath externally clad/jacketed insulation as a result of the penetration of water. By its very
nature CUI tends to remain undetected until the insulation and cladding/jacketing is removed to
allow inspection or when leaks occur. CUI is a common problem shared by the refining,
petrochemical, power, industrial, onshore and offshore industries. In the first edition of this book
published in 2008, the EFC Working Parties WP13 and WP15 engaged together to provide guidelines
on managing CUI with contributions from a number of European refining, petrochemical and
offshore companies. The guidelines are intended for use on all plants and installation that contain
insulated vessels, piping and equipment. The guidelines cover a risk-based inspection methodology
for CUI, inspection techniques and recommended best practice for mitigating CUI, including design
of plant and equipment, coatings and the use of thermal spray techniques, types of insulation,
cladding/jacketing materials and protection guards. The guidelines also include case studies. The
original document first published in 2008 was very successful and provided an important resource in
the continuing battle to mitigate CUI. Many members of the EFC corrosion community requested an
update and this has taken between 18-24 months to do so. Hopefully this revised document will
continue to serve the community providing a practical source of information on how to monitor and
manage insulated systems. Revised and fully updated technical guidance on managing CUI provided
by EFC Working Parties WP13 and WP 15 Contributions from a number of European refining,
petrochemical and offshore companies Extensive appendices that provide additional practical
guidance on the implementation of corrosion-under-insulation best practice, collected practical
expertise and case studies

guided wave ultrasonic testing: Advances in Nondestructive Evaluation Seung Seok Lee,
Dong Jin Yoon, Joon Hyun Lee, Sekyung Lee, 2004-08-15 Proceedings of the 11th Asian Pacific
Conference on Nondestructive Testing, Jeju Island, Korea, 3-7 November 2003

guided wave ultrasonic testing: Transit Development in Rock Mechanics Meifeng Cai, Yang
Gengshe, Jin'an Wang, 2014-10-20 Transit Development in Rock Mechanics—Recognition, Thinking
and Innovation contains 150 papers presented at the 3rd ISRM International Young Scholars’
Symposium on Rock Mechanics (8-10 November 2014, Xi’an, China). The volume focusses on the
transitional development in rock mechanics research from surface to underground mining and from
shallow to a deep rock excavations, and on the transition of knowledge, thinking and innovation from
pioneers to the young generation. The contributions cover a wide range of topics: Field investigation
and measurements Physical and mechanical properties of rocks Analysis and design methods for
rock engineering Numerical and physical modeling Multi-fields coupling analysis methods Rock
slope, tunnel and foundation engineering Monitoring and control of rock pressure in underground
engineering Dynamic rock mechanics and blasting Support and reinforcement techniques for
geotechnical engineering Prediction and control of artificial hazards with excavation in rock Transit
Development in Rock Mechanics—Recognition, Thinking and Innovation will be invaluable to
engineers and academics interested or involved in rock mechanics, geotechnical engieering, mine
engineering and underground engineering. The Symposium was organized by the Commission on
Education of International Society for Rock Mechanics and Xi’an University of Science and
Technology, and sponsored by the International Society for Rock Mechanics (ISRM) and the Chinese
Society for Rock Mechanics and Engineering (CSRME).

guided wave ultrasonic testing: Fundamental and Advanced Topics in Wind Power Rupp
Carriveau, 2011-07-05 As the fastest growing source of energy in the world, wind has a very
important role to play in the global energy mix. This text covers a spectrum of leading edge topics
critical to the rapidly evolving wind power industry. The reader is introduced to the fundamentals of
wind energy aerodynamics; then essential structural, mechanical, and electrical subjects are
discussed. The book is composed of three sections that include the Aerodynamics and Environmental
Loading of Wind Turbines, Structural and Electromechanical Elements of Wind Power Conversion,
and Wind Turbine Control and System Integration. In addition to the fundamental rudiments




illustrated, the reader will be exposed to specialized applied and advanced topics including magnetic
suspension bearing systems, structural health monitoring, and the optimized integration of wind
power into micro and smart grids.
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