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The book Optical Fiber and Wireless Communications provides a platform for practicing
researchers, academics, PhD students, and other scientists to review, plan, design, analyze,
evaluate, intend, process, and implement diversiform issues of optical fiber and wireless
systems and networks, optical technology components, optical signal processing, and security.
The 17 chapters of the book demonstrate capabilities and potentialities of optical
communication to solve scientific and engineering problems with varied degrees of complexity.
Analysis and Performance of Fiber CompositesJohn Wiley & Sons
Military use of advanced polymer matrix composites (PMC)â€"consisting of a resin matrix
reinforced by high-performance carbon or organic fibersâ€"while extensive, accounts for less
that 10 percent of the domestic market. Nevertheless, advanced composites are expected to
play an even greater role in future military systems, and DOD will continue to require access to
reliable sources of affordable, high-performance fibers including commercial materials and
manufacturing processes. As a result of these forecasts, DOD requested the NRC to assess
the challenges and opportunities associated with advanced PMCs with emphasis on highperformance fibers. This report provides an assessment of fiber technology and industries, a
discussion of R&D opportunities for DOD, and recommendations about accelerating
technology transition, reducing costs, and improving understanding of design methodology and
promising technologies.
Written by Puck's pupil and appointed successor Martin Knops, this book presents Alfred Puck
?s failure model, which, among several other theories, predicts fracture limits best and
describes the failure phenomena in FRP most realistically – as confirmed within the "Worldwide Failure Exercise". Using Puck ?s model the composite engineer can follow the gradual
failure process in a laminate and deduce from the results of the analysis how to improve the
laminate design.
Updated and expanded coverage of the latest trends and developments in fiber composite
materials, processes, and applications Analysis and Performance of Fiber Composites, Fourth
Edition features updated and expanded coverage of all technical aspects of fiber composites,
including the latest trends and developments in materials, manufacturing processes, and
materials applications, as well as the latest experimental characterization methods. Fiber
reinforced composite materials have become a fundamental part of modern product
manufacturing. Routinely used in such high-tech fields as electronics, automobiles, aircraft,
and space vehicles, they are also essential to everyday staples of modern life, such as
containers, piping, and appliances. Little wonder, when one considers their ease of fabrication,
outstanding mechanical properties, design versatility, light weight, corrosion and impact
resistance, and excellent fatigue strength. This Fourth Edition of the classic referencethe
standard text for composite materials courses, worldwideoffers an unrivalled review of such an
important class of engineering materials. Still the most comprehensive, up-to-date treatment of
the mechanics, materials, performance, analysis, fabrication, and characterization of fiber
composite materials available, Analysis and Performance of Fiber Composites, Fourth Edition
features: Expanded coverage of materials and manufacturing, with additional information on
materials, processes, and material applications Updated and expanded information on
experimental characterization methodsincluding many industry specific tests Discussions of
damage identification techniques using nondestructive evaluation (NDE) Coverage of the
influence of moisture on performance of polymer matrix composites, stress corrosion of glass
fibers and glass reinforced plastics, and damage due to low-velocity impact New end-ofchapter problems and exercises with solutions found on an accompanying website Computer
analysis of laminates No other reference provides such exhaustive coverage of fiber
composites with such clarity and depth. Analysis and Performance of Fiber Composites, Fourth
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Edition is, without a doubt, an indispensable resource for practicing engineers, as well as
students of mechanics, mechanical engineering, and aerospace engineering. Visit the
Companion Website at: https://www.wiley.com/WileyCDA/Section/id-830336.html
High-temperature ceramic fibers are the key components of ceramic matrix composites
(CMCs). Ceramic fiber properties (strength, temperature and creep resistance, for
example)-along with the debonding characteristics of their coatings-determine the properties of
CMCs. This report outlines the state of the art in high-temperature ceramic fibers and coatings,
assesses fibers and coatings in terms of future needs, and recommends promising avenues of
research. CMCs are also discussed in this report to provide a context for discussing hightemperature ceramic fibers and coatings.
Optical microscopy is one of the most valuable--but under utilized--tools for analyzing fiber
reinforced polymer matrix composites. This hands-on instructional book covers everything:
sample preparation, microscopic techniques, and applications. The power of optical
microscopy to study the microstructure of these heterogeneous, anisotropic materials is
illustrated with over 180 full color images.
Dietary fibre has been associated with impaired nutrient utilisation and reduced animal
performance. A minimum amount of dietary fibre is required to maintain normal physiological
functions in the gastrointestinal tract. This book reviews the latest advances in the
understanding of dietary fibre for animal nutrition. Fibre clearly has more value than was once
thought. This book attempts to define not only the analytical constraints but also the advances
in understanding its role in intestinal development and health in both swine and poultry. It
identifies how we can exploit fibre to the advantage of the host. Stimulating the gastrointestinal
microbiota (often referred to as the second brain) to digest more fibre creates a more
favourable environment for intestinal health. This outcome is especially important in antibiotic
free diets. The type of fibre employed, the use of exogenous enzymes and the interaction
between them, the gastrointestinal microbiota and the host will be covered in detail throughout
the chapters. This book discusses the practical application of this research and has been
written for all animal scientists, nutritionists, feed producers and anyone interested in exploring
new developments in the understanding of dietary fibre.
Updated and expanded coverage of the latest trends and developments in fiber composite
materials, processes, and applications Analysis and Performance of Fiber Composites, Fourth
Edition features updated and expanded coverage of all technical aspects of fiber composites,
including the latest trends and developments in materials, manufacturing processes, and
materials applications, as well as the latest experimental characterization methods. Fiber
reinforced composite materials have become a fundamental part of modern product
manufacturing. Routinely used in such high-tech fields as electronics, automobiles, aircraft,
and space vehicles, they are also essential to everyday staples of modern life, such as
containers, piping, and appliances. Little wonder, when one considers their ease of fabrication,
outstanding mechanical properties, design versatility, light weight, corrosion and impact
resistance, and excellent fatigue strength. This Fourth Edition of the classic reference—the
standard text for composite materials courses, worldwide—offers an unrivalled review of such
an important class of engineering materials. Still the most comprehensive, up-to-date treatment
of the mechanics, materials, performance, analysis, fabrication, and characterization of fiber
composite materials available, Analysis and Performance of Fiber Composites, Fourth Edition
features: Expanded coverage of materials and manufacturing, with additional information on
materials, processes, and material applications Updated and expanded information on
experimental characterization methods—including many industry specific tests Discussions of
damage identification techniques using nondestructive evaluation (NDE) Coverage of the
influence of moisture on performance of polymer matrix composites, stress corrosion of glass
fibers and glass reinforced plastics, and damage due to low-velocity impact New end-ofPage 2/11
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chapter problems and exercises with solutions found on an accompanying website Computer
analysis of laminates No other reference provides such exhaustive coverage of fiber
composites with such clarity and depth. Analysis and Performance of Fiber Composites, Fourth
Edition is, without a doubt, an indispensable resource for practicing engineers, as well as
students of mechanics, mechanical engineering, and aerospace engineering.
Among the modern materials, the composites have a few decades of history. However, there
has been a tremendous advancement of this class of material in science and technology.
During recent decades, composite materials have steadily gained ground in nearly all sectors.
The composite materials have been used in various industrial applications such as buildings
and constructions, aerospace, automotive and sports equipment, consumer products etc.
Nanotechnology is rapidly evolving, and science, engineering, and technology have merged to
bring nanoscale materials that much closer to reality. It is one of the fastest growing areas for
research. Nanocomposite materials are helping improve products that we use every day and
creating new, exciting products for the future. Composites and nanocomposites composed of
reinforcements, nano-reinforcements, and matrices are well-known engineering materials.
Keeping in mind the advantages of composite and nanocomposite materials, this book covers
fundamental effects, product development, properties, and applications of the materials
including material chemistry, designing, and manufacturing. The book also summarizes the
recent developments made in the area of advanced composite and nanocomposite materials.
A number of critical issues and suggestions for future work are discussed, underscoring the
roles of researchers for the efficient development of composites and nanocomposites through
value additions to enhance their use.
When fibres in a composite are discontinuous and are shorter than a few millimetres, the
composite is called a ‘short fibre reinforced composite (SFRP)’. SFRPs have found extensive
applications in automobiles, business machines, durable consumer items, sporting goods and
electrical industries owing to their low cost, easy processing and superior mechanical
properties over the parent polymers. The book summarises recent developments in this area,
focusing on the fundamental mechanisms that govern the mechanical properties including
strength, modulus, fracture toughness and thermal properties of SFRP materials. This book
covers the following topics: extrusion compounding and injection moulding, major factors
affecting mechanical performance, stress transfer, strength, elastic modulus flexural modulus,
thermal conductivity and expansion, non-linear stress-strain behaviour and fracture mechanics
of short fibre reinforced polymers. With its distinguished team of authors, Science and
engineering of short fibre reinforced polymer composites is a standard reference for anyone
involved in the development, manufacture and use of SFRPs. It will also provide an in-depth
understanding of the behaviour of these versatile materials. Reviews the mechanical properties
and functions of short fibre reinforced polymer composites (SFRP) Examines recent
developments in the fundamental mechanisms of SFRP's Assesses major factors affecting
mechanical performance such as stress transfer and strength
Fibre reinforced polymer (FRP) composites are used in almost every type of advanced
engineering structure, with their usage ranging from aircraft, helicopters and spacecraft
through to boats, ships and offshore platforms and to automobiles, sports goods, chemical
processing equipment and civil infrastructure such as bridges and buildlings. The usage of
FRP composites continues to grow at an impessive rate as these materials are used more in
their existing markets and become established in relatively new markets such as biomedical
devices and civil structures. A key factor driving the increased applications of composites over
the recent years is the development of new advanced forms of FRP materials. This includes
developments in high performance resin systems and new styles of reinforcement, such as
carbon nanotubes and nanoparticles. This book provides an up-to-date account of the
fabrication, mechanical properties, delamination resistance, impact tolerance and applications
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of 3D FRP composites. The book focuses on 3D composites made using the textile
technologies of weaving, braiding, knitting and stiching as well as by z-pinning.
One of the major reasons for composite failure is a breakdown of the bond between the
reinforcement fibres and the matrix. When this happens, the composite loses strength and
fails. By engineering the interface between the natural fibres and the matrix, the properties of
the composite can be manipulated to give maximum performance. Interface engineering of
natural fibre composites for maximum performance looks at natural (sustainable) fibre
composites and the growing trend towards their use as reinforcements in composites. Part one
focuses on processing and surface treatments to engineer the interface in natural fibre
composites and looks in detail at modifying cellulose fibre surfaces in the manufacture of
natural fibre composites, interface tuning through matrix modification and preparation of
cellulose nanocomposites. It also looks at the characterisation of fibre surface treatments by
infrared and raman spectroscopy and the effects of processing and surface treatment on the
interfacial adhesion and mechanical properties of natural fibre composites. Testing interfacial
properties in natural fibre composites is the topic of part two which discusses the
electrochemical characterisation of the interfacial properties of natural fibres, assesses the
mechanical and thermochemical properties and moisture uptake behaviour of natural fibres
and studies the fatigue and delamination of natural fibre composites before finishing with a look
at Raman spectroscopy and x-ray scattering for assessing the interface in natural fibre
composites With its distinguished editor and international team of contributors Interface
engineering of natural fibre composites for maximum performance is an invaluable resource to
composite manufacturers and developers, materials scientists and engineers and anyone
involved in designing and formulating composites or in industries that use natural fibre
composites. Examines characterisation of fibre surface treatments by infrared and raman
spectroscopy and the effects of processing and surface treatment Reviews testing interfacial
properties in natural fibre composites including the electrochemical characterisation of the
interfacial properties of natural fibres Assesses the mechanical and thermochemical properties
and moisture uptake behaviour of natural fibres and studies the fatigue and delamination of
natural fibre composites
First published in 1991. CRC Press is an imprint of Taylor & Francis.

Thermal Analysis of Textiles and Fibers offers systematic and comprehensive coverage
of the subject, from the principles of fiber structure and established TA methods, to
advanced TA techniques and their application to high-performance fibers and textiles.
Thermal analysis is a convenient method for assessing fiber and fabric performance as
monitored under end-use relevant conditions. Expertise in this field requires knowledge
of both TA methods and of fiber behavior, information that is brought together in this
new volume. In recent years, thermal analysis has been applied to a variety of novel
and high-performance fibers, such as Kevlar, Vectran, PBI, polyolefins, polypropylene,
PAN and PVA, amongst others. TA techniques are also used in fiber identification,
characterization and stability testing and may be combined with spectroscopic
techniques to yield still more information about fiber properties. Includes chapters on
novel and high-performance fibers that are used in assembling technical textiles Covers
advanced TA methods, such as combined and modulated techniques Brings together
focused information on TA for fibers and textiles that is not otherwise available in a
single volume
This book is a collection of works dealing with the important technologies and
mathematical concepts behind today's optical fiber communications and devices. It
features 17 selected topics such as architecture and topologies of optical networks,
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secure optical communication, PONs, LANs, and WANs and thus provides an overall
view of current research trends and technology on these topics. The book compiles
worldwide contributions from many prominent universities and research centers,
bringing together leading academics and scientists in the field of photonics and optical
communications. This compendium is an invaluable reference edited by three scientists
with a wide knowledge of the field and the community. Researchers and practitioners
working in photonics and optical communications will find this book a valuable resource.
Nano- and micro-sized natural fibers of vegetable origin are fully biodegradable in
nature. However, the nano- and micro-sized synthetic fibers are fully man-made. Fiberreinforced composites composed of stiffened fiber and matrix are well-known
engineering materials. Fiber-reinforced materials have been used in industrial
production. Natural fibers can be obtained from many sources in nature such as wool,
sisal, ramie, kenaf, jute, hemp, grass, flax, cotton, coir, bamboo and abaca, banana,
and sugarcane bagasse. Artificial fibers have been produced from more stiff materials
such as glass, single-walled carbon nanotubes, double-walled carbon nanotubes,
carbon, aramid, boron and polyethylene (PE). The cyclic reusability of materials is an
important qualification in protecting the environment from waste pollution. Three
important factors can be mentioned in terms of material properties in the recycling
process. The first factor is "the rate of cyclic usage," the second one is "less material
loss in each recycle," and the last one is "the role of waste products in the self-renewal
of ecosystem." In engineering area, the usage of waste materials has taken into
account in production of composite materials. The use of waste materials as particulatetype composite production is also possible in the industry. Fiber-reinforced materials
can be grouped into two categories: "the natural fiber-reinforced materials" and "the
artificially produced fiber-reinforced materials." Finally, we conclude that this book
consists of mainly summarized three subject headings within the two specific book
subsections : The first group contains the main subjects related to the natural and
artificial fibers obtained by literature review; second, experimental and numerical
studies are made in order to perform the necessary arrangements in the production
stages and to establish a decision mechanism on the specification of the technical
properties of the fiber-reinforced composites. The third group of studies focused on the
use of sustainable bio-composites and recycled textile wastes as reinforcements in
construction.
This book is intended to be an introductory text for engineers and physicists who are
likely to be involved in the area of optical fiber communications. Its purpose is to
provide the student with an explanatory text that can al so be used for "self-study".
Thus, key theoretical resul ts have been rather thoroughly derived, and detailed
explanations have been given wherever cer tain steps have been excluded. Some of
the derivations are in new form, which the reader will hopefully find stimulating. In
addition, some of the ex perimental and theoretical results are based on the research of
the authors, and they are published here for the first time. However, references are
given for all those cases involving equivalent results obtained by others. Although a
large number of monographs are available for the specialist or the knowledgeable
scientist, most of these are inadequate for teaching pur poses. This aspect served as a
major motivation for writing a book that ex plains the basic phenomena and techniques.
The required material was partly developed in earlier courses on integrated optics and
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optical fiber commu nications, and partly resulted from the authors' close cooperation
with in dustry. To assess the suitability of the material, the manuscript of the book was
used with encouraging results for a graduate course (spring sem ester, 1980) at the
Communications Laboratory of the Helsinki University of Technology.
Maintenance, Safety, Risk, Management and Life-Cycle Performance of Bridges
contains lectures and papers presented at the Ninth International Conference on Bridge
Maintenance, Safety and Management (IABMAS 2018), held in Melbourne, Australia,
9-13 July 2018. This volume consists of a book of extended abstracts and a USB card
containing the full papers of 393 contributions presented at IABMAS 2018, including the
T.Y. Lin Lecture, 10 Keynote Lectures, and 382 technical papers from 40 countries. The
contributions presented at IABMAS 2018 deal with the state of the art as well as
emerging concepts and innovative applications related to the main aspects of bridge
maintenance, safety, risk, management and life-cycle performance. Major topics
include: new design methods, bridge codes, heavy vehicle and load models, bridge
management systems, prediction of future traffic models, service life prediction, residual
service life, sustainability and life-cycle assessments, maintenance strategies, bridge
diagnostics, health monitoring, non-destructive testing, field testing, safety and
serviceability, assessment and evaluation, damage identification, deterioration
modelling, repair and retrofitting strategies, bridge reliability, fatigue and corrosion,
extreme loads, advanced experimental simulations, and advanced computer
simulations, among others. This volume provides both an up-to-date overview of the
field of bridge engineering and significant contributions to the process of more rational
decision-making on bridge maintenance, safety, risk, management and life-cycle
performance of bridges for the purpose of enhancing the welfare of society. The Editors
hope that these Proceedings will serve as a valuable reference to all concerned with
bridge structure and infrastructure systems, including students, researchers and
engineers from all areas of bridge engineering.
The broad collection of techniques gathered in this book help illustrate
material/process/property relationships for a wide selection of materials and processes
in the plastics industry. With the recent increases in computing power and scope, as
well as advances in software engineering, imaging has already become a universal
tool. Image processing and image analysis have become common expressions are
widely recognized within the scientific community. The imaging techniques employed
range from visible optical methods to scanning and transmission electron microscopy, xray, thermal wave infrared and atomic force microscopy. Image analysis is used to
monitor/ characterize a variety of processes. Processes included within this book are:
extrusion, injection molding, foam production, film manufacture, compression molding,
blow molding, vulcanization, melt spinning, reactive blending, welding, conveying,
composite manufacture, compounding, and thermosetting. Imaging techniques are also
employed to characterize/quantify a number of important material properties. These
include: fiber orientation distribution, homogeneity of mixing, the rate of spherulites
growth, polymer crystallization rate, melt flow index, pore size and shape in foam, cell
density in foam, void content, particle analysis in polymer blends, morphology,
interparticle distance, fiber diameter, fatigue crack, crazing, scratching, surface
roughness, fiber-length distribution, nucleation, oil penetration, peel adhesion, chemical
resistance, droplet-fiber transition, electrical conductivity, dispersion and impurity
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content.
Fiber-reinforced composites are exceptionally versatile materials whose properties can
be tuned to exhibit a variety of favorable properties such as high tensile strength and
resistance against wear or chemical and thermal influences. Consequently, these
materials are widely used in various industrial fields such as the aircraft, marine, and
automobile industry. After an overview of the general structures and properties of hybrid
fiber composites, the book focuses on the manufacturing and processing of these
materials and their mechanical performance, including the elucidation of failure
mechanisms. A comprehensive chapter on the modeling of hybrid fiber composites
from micromechanical properties to macro-scale material behavior is followed by a
review of applications of these materials in structural engineering, packaging, and the
automotive and aerospace industries.
In many applications, radio frequency (RF) signals need to be transmitted and processed
without being digitalized. Optical fiber provides a transmission medium in which RF modulated
optical carriers can be transmitted and distributed with very low loss, making it more efficient
and less costly than conventional electronic systems. This volume presents a review of RF
photonic components, transmission systems, and signal processing examples in optical fibers
from leading academic, government, and industry scientists working in this field. It also
introduces the reader to various related technologies such as direct modulation of laser
sources, external modulation techniques, and detectors. The text is aimed at engineers and
scientists engaged in the research and development of optical fibers and analog RF
applications. With an emphasis on design, performance and practical application, this book will
be of particular interest to those developing systems based on this technology.
This book presents a unified approach to fracture behavior of natural and synthetic fiberreinforced polymer composites on the basis of fiber orientation, the addition of fillers,
characterization, properties and applications. In addition, the book contains an extensive
survey of recent improvements in the research and development of fracture analysis of FRP
composites that are used to make higher fracture toughness composites in various
applications. The FRP composites are an emerging area in polymer science with many
structural applications. The rise in materials failure by fracture has forced scientists and
researchers to develop new higher strength materials for obtaining higher fracture toughness.
Therefore, further knowledge and insight into the different modes of fracture behavior of FRP
composites are critical to expanding the range of their application.
This book reviews the key technologies and characteristics of the modern man-made specialty
fibers mainly developed in Japan. Since the production of many low-cost man-made fibers
shifted to China and other Asian countries, Japanese companies have focused on production
of high-quality, high-performance super fibers as well as highly functionalized fibers so-called
‘Shin-gosen’. ZylonTM and DyneemaTM manufactured by Toyobo, TechnoraTM produced by
Teijin, and VectranTM developed by Kuraray are those examples of super fibers. Carbon fibers
ToraycaTM from Toray have occupied the most advanced high-performance application area.
Various types of polyester fibers having design-shaped cross-sections and special fiber
morphologies and those showing specific physico-chemical properties have also been
developed to acquire a high-value textile market of the world. This book describes how these
high-tech fibers have been developed and what aspects are the most important in each fiber
based on its structure-property relationship. Famous specialists both in industry and academia
are responsible for the contents, explaining the design concepts and the special technologies
for the production of these special fibers. For university teachers and students, this volume is
an excellent textbook that elucidates the basic concepts of modern fibers. At the same time,
researchers, both in academia and industry, will find a comprehensive overview of recent manPage 7/11
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made fibers. This publication, presenting the most easily understandable general survey of
specialty man-made fibers to date, is dedicated to the 70th-anniversary of the Society of Fiber
Science and Technology, Japan.
Fatigue has long been recognized as a mechanism that can provoke catastrophic material
failure in structural applications and researchers are now turning to the development of
prediction tools in order to reduce the cost of determining design criteria for any new material.
Fatigue of Fiber-reinforced Composites explains these highly scientific subjects in a simple yet
thorough way. Fatigue behavior of fiber-reinforced composite materials and structural
components is described through the presentation of numerous experimental results. Many
examples help the reader to visualize the failure modes of laminated composite materials and
structural adhesively bonded joints. Theoretical models, based on these experimental data, are
demonstrated and their capacity for fatigue life modeling and prediction is thoroughly
assessed. Fatigue of Fiber-reinforced Composites gives the reader the opportunity to learn
about methods for modeling the fatigue behavior of fiber-reinforced composites, about
statistical analysis of experimental data, and about theories for life prediction under loading
patterns that produce multiaxial fatigue stress states. The authors combine these theories to
establish a complete design process that is able to predict fatigue life of fiber-reinforced
composites under multiaxial, variable amplitude stress states. A classic design methodology is
presented for demonstration and theoretical predictions are compared to experimental data
from typical material systems used in the wind turbine rotor blade industry. Fatigue of Fiberreinforced Composites also presents novel computational methods for modeling fatigue
behavior of composite materials, such as artificial neural networks and genetic programming,
as a promising alternative to the conventional methods. It is an ideal source of information for
researchers and graduate students in mechanical engineering, civil engineering and materials
science.
Fiber Technology for Fiber-Reinforced Composites provides a detailed introduction to fiber
reinforced composites, explaining the mechanics of fiber reinforced composites, along with
information on the various fiber types, including manufacturing of fibers (starting from
monomers and precursors), fiber spinning techniques, testing of fibers, and surface
modification of fibers. As material technologies develop, composite materials are becoming
more and more important in transportation, construction, electronics, sporting goods, the
defense industry, and other areas of research. Many engineers working in industry and
academics at universities are trying to manufacture composite materials using a limited
number of fiber types with almost no information on fiber technology, fiber morphology, fiber
properties, and fiber sizing agents. This book fills that gap in knowledge. Unique in that it
focuses on a broad range of different fiber types used in composites manufacturing Contains
contributions from leading experts working in both industry and academia Provides
comprehensive coverage on both natural and nanofibers
The study and application of composite materials are a truly interdisciplinary endeavour that
has been enriched by contributions from chemistry, physics, materials science, mechanics and
manufacturing engineering. The understanding of the interface (or interphase) in composites is
the central point of this interdisciplinary effort. From the early development of composite
materials of various nature, the optimization of the interface has been of major importance.
While there are many reference books available on composite materials, few of them deal
specifically with the science and mechanics of the interface of fiber reinforced composites.
Further, many recent advances devoted solely to research in composite interfaces have been
scattered in a variety of published literature and have yet to be assembled in a readily
accessible form. To this end this book is an attempt to bring together recent developments in
the field, both from the materials science and mechanics perspective, in a single convenient
volume. The central theme of the book is tailoring the interface properties to optimise the
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mechanical peformance and structural integrity of composites with enhanced strength/stiffness
and fracture toughness (or specific fracture resistance). It deals mainly with interfaces in
advanced composites made from high performance fibers, such as glass, carbon, aramid, ultra
high modulus polyethylene and some inorganic (e.g. B/W, A12O3, SiC) fibers, and matrix
materials encompassing polymers, metals/alloys and ceramics. The book is intended to
provide a comprehensive treatment of composite interfaces in such a way that it should be of
interest to materials scientists, technologists and practising engineers, as well as graduate
students and their supervisors in advanced composites. We hope that this book will also serve
as a valuable source of reference to all those involved in the design and research of composite
interfaces. The book contains eight chapters of discussions on microstructure-property
relationships with underlying fundamental mechanics principles. In Chapter 1, an introduction
is given to the nature and definition of interfaces in fiber reinforced composites. Chapter 2 is
devoted to the mechanisms of adhesion which are specific to each fiber-matrix system, and the
physio-chemical characterization of the interface with regard to the origin of adhesion. The
experimental techniques that have been developed to assess the fiber-matrix interface bond
quality on a microscopic scale are presented in Chapter 3, along with the techniques of
measuring interlaminar/intralaminar strengths and fracture toughness using bulk composite
laminates. The applicability and limitations associated with loading geometry and interpretation
of test data are compared. Chapter 4 presents comprehensive theoretical analyses based on
shear-lag models of the single fiber composite tests, with particular interest being placed on
the interface debond process and the nature of the fiber-matrix interfacial bonding. Chapter 5 is
devoted to reviewing current techniques of fiber surface treatments which have been devised
to improve the bond strength and the fiber-matrix compatibility/stability during the
manufacturing processes of composites. The micro-failure mechanisms and their associated
theories of fracture toughness of composites are discussed in Chapter 6. The roles of the
interface and its effects on the mechanical performance of fiber composites are addressed
from several viewpoints. Recent research efforts to augment the transverse and interlaminar
fracture toughness by means of controlled interfaces are presented in Chapters 7 and 8.
Updated and improved, Stress Analysis of Fiber-Reinforced Composite Materials, Hyer's work
remains the definitive introduction to the use of mechanics to understand stresses in
composites caused by deformations, loading, and temperature changes. In contrast to a
materials science approach, Hyer emphasizes the micromechanics of stress and deformation
for composite material analysis. The book provides invaluable analytic tools for students and
engineers seeking to understand composite properties and failure limits. A key feature is a
series of analytic problems continuing throughout the text, starting from relatively simple
problems, which are built up step-by-step with accompanying calculations. The problem series
uses the same material properties, so the impact of the elastic and thermal expansion
properties for a single-layer of FR material on the stress, strains, elastic properties, thermal
expansion and failure stress of cross-ply and angle-ply symmetric and unsymmetric laminates
can be evaluated. The book shows how thermally induced stresses and strains due to curing,
add to or subtract from those due to applied loads.Another important element, and one unique
to this book, is an emphasis on the difference between specifying the applied loads, i.e., force
and moment results, often the case in practice, versus specifying strains and curvatures and
determining the subsequent stresses and force and moment results. This represents a
fundamental distinction in solid mechanics.

Structural Health Monitoring of Biocomposites, Fibre-Reinforced Composites and
Hybrid Composites provides detailed information on failure analysis, mechanical and
physical properties, structural health monitoring, durability and life prediction, modelling
of damage processes of natural fiber, synthetic fibers, and natural/natural, and
natural/synthetic fiber hybrid composites. It provides a comprehensive review of both
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established and promising new technologies currently under development in the
emerging area of structural health monitoring in aerospace, construction and
automotive structures. In addition, it describes SHM methods and sensors related to
specific composites and how advantages and limitations of various sensors and
methods can help make informed choices. Written by leading experts in the field, and
covering composite materials developed from different natural fibers and their
hybridization with synthetic fibers, the book's chapters provide cutting-edge, up-to-date
research on the characterization, analysis and modelling of composite materials.
Contains contributions from leading experts in the field Discusses recent progress on
failure analysis, SHM, durability, life prediction and the modelling of damage in natural
fiber-based composite materials Covers experimental, analytical and numerical analysis
Provides detailed and comprehensive information on mechanical properties, testing
methods and modelling techniques
This book addresses the issue of designing the microstructure of fiber composite
materials in order to obtain optimum performance. Besides the systematic treatment of
conventional continuous and discontinuous fiber composites, the book also presents
the state-of-the-art of the development of textile structural composites as well as the
nonlinear elastic finite deformation theory of flexible composites. The author's
experience during twenty years of research and teaching on composite materials is
reflected in the broad spectrum of topics covered, including laminated composites,
statistical strength theories of continuous fiber composites, short fiber composites,
hybrid composites, two- and three-dimensional textile structural composites and flexible
composites. This book provides the first comprehensive analysis and modeling of the
thermo-mechanical behavior of fiber composites with these distinct microstructures.
Overall, the inter-relationships among the processing, microstructures and properties of
these materials are emphasized throughout the book. The book is intended as a text for
graduate or advanced undergraduate students, but will also be an excellent reference
for all materials scientists and engineers who are researching or working with these
materials.
Research on natural fiber composites is an emerging area in the field of polymer
science with tremendous growth potential for commercialization. Hybrid Natural Fiber
Composites: Material Formulations, Processing, Characterization, Properties, and
Engineering Applications provides updated information on all the important classes of
natural fibers and their composites that can be used for a broad range of engineering
applications. Leading researchers from industry, academia, government, and private
research institutions from across the globe have contributed to this highly applicationoriented book. The chapters showcase cutting-edge research discussing the current
status, key trends, future directions, and opportunities. Focusing on the current state of
the art, the authors aim to demonstrate the future potential of these materials in a broad
range of demanding engineering applications. This book will act as a one-stop
reference resource for academic and industrial researchers working in R&D
departments involved in designing composite materials for semi structural engineering
applications. Presents comprehensive information on the properties of hybrid natural
fiber composites that demonstrate their ability to improve the hydrophobic nature of
natural fiber composites Reviews recent developments in the research and
development of hybrid natural fiber composites in various engineering applications
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Focuses on modern technologies and illustrates how hybrid natural fiber composites
can be used as alternatives in structural components subjected to severe conditions
Mechanical and Physical Testing of Biocomposites, Fibre-Reinforced Composites and
Hybrid Composites covers key aspects of fracture and failure in natural/synthetic fiber
reinforced polymer based composite materials, ranging from crack propagation, to
crack growth, and from notch-size effect, to damage-tolerant design. Topics of interest
include mechanical properties, such as tensile, flexural, compression, shear, impact,
fracture toughness, low and high velocity impact, and anti-ballistic properties of natural
fiber, synthetic fibers and hybrid composites materials. It also covers physical
properties, such as density, water absorption, thickness swelling, and void content of
composite materials fabricated from natural or synthetic materials. Written by leading
experts in the field, and covering composite materials developed from different natural
fibers and their hybridization with synthetic fibers, the book's chapters provide cuttingedge, up-to-date research on the characterization, analysis and modelling of composite
materials. Contains contributions from leading experts in the field Discusses recent
progress on failure analysis, SHM, durability, life prediction and the modelling of
damage in natural fiber-based composite materials Covers experimental, analytical and
numerical analysis Provides detailed and comprehensive information on mechanical
properties, testing methods and modelling techniques
Composites are used in a wide range of applications, from electronics to the
aeronautical industry. The excellent mechanical properties and low-specific weight of
composites are the basis of many structural applications. Despite the progress
achieved, there are significant obstacles to the generalisation of structural applications
of composites, mainly due to their high cost and complex mechanical behaviour. In fact,
there is currently insufficient knowledge regarding the mechanical properties and failure
mechanisms of composites made from renewable and sustainable materials. This book
focuses on composites from natural and renewable resources, including the
enhancement of their properties with additives such as biodegradable nanomaterials,
their mechanical characterisation, tailoring of properties for specific applications and
their processing.
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