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This multi-contributed volume provides a practical, applications-focused
introduction to nonlinear acoustical techniques for nondestructive evaluation.
Compared to linear techniques, nonlinear acoustical/ultrasonic techniques are
much more sensitive to micro-cracks and other types of small distributed
damages. Most materials and structures exhibit nonlinear behavior due to the
formation of dislocation and micro-cracks from fatigue or other types of repetitive
loadings well before detectable macro-cracks are formed. Nondestructive
evaluation (NDE) tools that have been developed based on nonlinear acoustical
techniques are capable of providing early warnings about the possibility of
structural failure before detectable macro-cracks are formed. This book presents
the full range of nonlinear acoustical techniques used today for NDE. The expert
chapters cover both theoretical and experimental aspects, but always with an eye
towards applications. Unlike other titles currently available, which treat
nonlinearity as a physics problem and focus on different analytical derivations,
the present volume emphasizes NDE applications over detailed analytical
derivations. The introductory chapter presents the fundamentals in a manner
accessible to anyone with an undergraduate degree in Engineering or Physics
and equips the reader with all of the necessary background to understand the
remaining chapters. This self-contained volume will be a valuable reference to
graduate students through practising researchers in Engineering, Materials
Science, and Physics. Represents the first book on nonlinear acoustical
techniques for NDE applications Emphasizes applications of nonlinear acoustical
techniques Presents the fundamental physics and mathematics behind nonlinear
acoustical phenomenon in a simple, easily understood manner Covers a variety
of popular NDE techniques based on nonlinear acoustics in a single volume
Provides information about admission, financial aid, programs and institutions, and research
specialties within the fields of engineering and applied sciences, including civil engineering,
information technology, and bioengineering.
V.1 General linear acoustics - nonlinear acoustics and cavitation - Aeroacoustics and
atmospheric sound - underwater sound -- V.2 Ultrasonics, quantum acoustics and physical
effects of sound, mechanical vibrations and shock, statistical methods in acoustics, noise: its
effect and control -- V.3 Arcitectural acoustics, acoustical signal processing, physiological
acoustics, psychological acoustics -- V.4 Speech communications, Music and musical
acoustics, bioacoustics, animal bioacoustics, Acoustical measurements and instrumentation,
transducers, Index.
Acoustical engineers, researchers, architects, and designers need a comprehensive, singlevolume reference that provides quick and convenient access to important information, answers
and questions on a broad spectrum of topics, and helps solve the toughest problems in
acoustical design and engineering. The Handbook of Acoustics meets that need. It offers
concise coverage of the science and engineering of acoustics and vibration. In more than 100
clearly written chapters, experts from around the world share their knowledge and expertise in
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topics ranging from basic aerodynamics and jet noise to acoustical signal processing, and from
the interaction of fluid motion and sound to infrasound, ultrasonics, and quantum acoustics.
Topics covered include: * General linear acoustics * Nonlinear acoustics and cavitation *
Aeroacoustics and atmospheric sound * Mechanical vibrations and shock * Statistical methods
in acoustics * Architectural acoustics * Physiological acoustics * Underwater sound *
Ultrasonics, quantum acoustics, and physical aspects of sound * Noise: its effects and control *
Acoustical signal processing * Psychological acoustics * Speech communication * Music and
musical acoustics * Acoustical measurements and instrumentation * Transducers The
Handbook of Acoustics belongs on the reference shelf of every engineer, architect, research
scientist, or designer with a professional interest in the propagation, control, transmission, and
effects of sound.

This introductory text on the theory and applications of nonlinear acoustics,
develops the theory on nonlinear acoustics from physical principles. The first half
of the book develops the physical concepts, mathematical models and classical
methods of solution that form the theoretical framework of nonlinear acoustics.
Benchmark experiences are described and many applications are discussed in
detail. The second half covers special topics and applications, both theory and
experiment.
Volume is indexed by Thomson Reuters CPCI-S (WoS). This work covers topics
such as: acoustics and ultrasonic measurement, light/radiation monitoring,
electromagnetic measurement and resistance measurement, measurement of
noise and vibration, remote sensing and telemetry, mechanical measurement,
other measurement methods and their application, data acquisition, signal and
data processing technology and systems, intelligence algorithms, optimization
algorithms and their applications, materials properties and applications,
engineering education.
A world list of books in the English language.
State College, Pennsylvania, 18-22 July 2005
Ultrasonics International 91 is a documentation of conference proceedings that
discusses the status and future of acoustic microscopy and its application to materials
research, especially focusing on its quantitative analyses. Acoustic microscopy, using
focused waves, has been receiving increased attention as a technology applicable to
materials characterization at the microscopic scale. In acoustic microscopy, the
excitation and propagation of leaky surface acoustic waves (LSAWs) in the
environment of the coupling liquid at the solid specimens are observed. Three types of
the systems have been developed: point-focus-beam (PFB), line-focus-beam (LFB),
and directional PFB acoustic microscopes. In this paper, a brief history of the practical
developments is first presented, followed by LFB acoustic microscopy for quantitative
material characterization and some applications concerned with characterization of
elastic anisotropy and inhomogeneity of electronic materials, such as LiNb03 and
LiTa03 single crystals, and thin-film characterization. This book gives a comprehensive
account of the majority of the oral and poster contributions made during the conference,
and makes a valuable addition to a student or researchers’ ultrasonic literature.
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