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Smart and Multifunctional Concrete Toward Sustainable
Infrastructures
In chapters contributed by 24 university & government laboratories,
Nanoengineering of Structural, Functional, and Smart Materials combines wideranging research aimed at the development of multifunctional materials that are
strong, lightweight, and versatile. This book explores promising and diverse
approaches to the design of nanoscale

Composite, Hybrid, and Multifunctional Materials, Volume 4
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Admired for Materials
their extraordinary
behavior
and shape-changing
capabilities, shape-memory polymers (SMPs) and multifunctional composites are
among the most important smart materials. They continue to be widely applied in
many diverse fields to create things such as self-deployable spacecraft structures,
morphing structures, SMP foams, smart textiles, and intelligent medical devices.
Written by renowned authors, Shape-Memory Polymers and Multifunctional
Composites is a broad overview of the systematic progress associated with this
emerging class of materials. The book presents an overview of SMPs and a detailed
discussion of their structural, thermo-mechanical, and electrical properties, and
their applications in fields including aeronautics, astronautics, biomedicine, and the
automotive industry. Covering topics ranging from synthesis procedures to
ultimate applications, this is a sound instructional text that serves as a guide to
smart materials and offers an in-depth exploration of multifunctional SMPs and
SMP composites, outlining their important role in the materials field. In each
chapter, industry experts discuss different key aspects of novel smart materials,
from their properties and fabrication to the actuation approaches used to trigger
shape recovery. This comprehensive analysis explores the different functions of
SMPs, the fundamentals behind them, and the ways in which polymers may
reshape product design in general.

Oxide-Based Materials and Structures
Smart Composites: Mechanics and Design addresses the current progress in the
mechanics and design of smart composites and multifunctional structures. Divided
into three parts, it covers characterization of properties, analyses, and design of
various advanced composite material systems with an emphasis on the coupled
mechanical and non-mechanical behaviors. Part one includes analyses of smart
materials related to electrically conductive, magnetostrictive nanocomposites and
design of active fiber composites. These discussions include several techniques
and challenges in manufacturing smart composites and characterizing coupled
properties, as well as the analyses of composite structures at various length and
time scales undergoing coupled mechanical and non-mechanical stimuli
considering elastic, viscoelastic (and/or viscoplastic), fatigue, and damage
behaviors. Part two is dedicated to a higher-scale analysis of smart structures with
topics such as piezoelectrically actuated bistable composites, wing morphing
design using macrofiber composites, and multifunctional layered composite
beams. The analytical expressions for characterization of the smart structures are
presented with an attention to practical application. Finally, part three presents
recent advances regarding sensing and structural health monitoring with a focus
on how the sensing abilities can be integrated within the material and provide
continuous sensing, recognizing that multifunctional materials can be designed to
both improve and enhance the health-monitoring capabilities and also enable
effective nondestructive evaluation. Smart Composites: Mechanics and Design is
an essential text for those interested in materials that not only possess the
classical properties of stiffness and strength, but also act as actuators under a
variety of external stimuli, provide passive and active response to enable structural
health monitoring, facilitate advanced nondestructive testing strategies, and
enable shape-changing and morphing structures.

Structure Vibration: Vibration Mitigation Materials and
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Advanced Processing and Manufacturing Technologies for
Structural and Multifunctional Materials II
Vibration is a common phenomenon when a structure is exposed to one or multiple
mechanical or environmental actions, always at great cost to lives and to the
economy. In order to reduce the adverse impact of vibration, vibration mitigation
materials and structures have recently been at the center of attention. This book
“Structure Vibration: Vibration Mitigation Materials and Structures” as the tip of the
iceberg, provides a window to let people know about the flourishing of this young
field. Twelve original research papers and one review paper have been included in
this book to represent the recent development of vibration mitigation technology.
The vibration mitigation material manufacture process, testing, analysis, and
application have completely thoroughly studied. We wish more cutting-edge
achievements will arise to benefit mankind and continually promote the
development of vibration mitigation materials and structures.

Advances in Manufacturing and Processing of Materials and
Structures
This book presents the latest research advances and findings in the field of
smart/multifunctional concretes, focusing on the principles, design and fabrication,
test and characterization, performance and mechanism, and their applications in
infrastructures. It also discusses future challenges in the development and
application of smart/multifunctional concretes, providing useful theory, ideas and
principles, as well as insights and practical guidance for developing sustainable
infrastructures. It is a valuable resource for researchers, scientists and engineers in
the field of civil-engineering materials and infrastructures.

Uninhabited Air Vehicles
Functional materials have assumed a very prominent position in several high-tech
areas. Such materials are not being classified on the basis of their origin, nature of
bonding or processing techniques but are classified on the basis of the functions
they can perform. This is a significant departure from the earlier schemes in which
materials were described as metals, alloys, ceramics, polymers, glass materials
etc. Several new processing techniques have also evolved in the recent past.
Because of the diversity of materials and their functions it has become extremely
difficult to obtain information from single source. Functional Materials: Preparation,
Processing and Applications provides a comprehensive review of the latest
developments. Serves as a ready reference for Chemistry, Physics and Materials
Science researchers by covering a wide range of functional materials in one book
Aids in the design of new materials by emphasizing structure or microstructure –
property correlation Covers the processing of functional materials in detail, which
helps in conceptualizing the applications of them

Advanced Processing and Manufacturing Technologies for
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Structural and Multifunctional Materials V
This book is derived from the proceedings of the International Workshop on
Nanomechanics held at Asilomar Conference Grounds in Pacific Grove, California
on July 14-17, 2004. Approximately 70 leading experts from academia, government
and industrial sectors in semiconductors, computers, communication, information
technology, defense, energy, transportation and aerospace attended the Workshop
(see the workshop photo taken on July 16, 2004). The main objective was to
convene leading researchers in the nanotechnology community to assess the
current state-of-the-art and disseminate recent progress, critical issues, barriers to
applications, and directions for future research in nanomechanics. Miniaturization
of structural components and functional devices such as electronic, optical,
mechanical and electric-magnetic parts has been a recent trend, and the pace has
accelerated over the past few years. Advances in micromanufacturing,
semiconductor processing (e.g., etching, lithography, grafting, etc.), sensors,
actuators and microprocessors have opened up a revolutionary path to the
development of new technologies such as micro-electro-mechanical systems
(MEMS), nano-electro-mechanical systems (NEMS), micro-engines, smart
structures, smart controllers, lab-- a-chip devices, and even bio-medical sensing
devices which can detect, analyze, decide and activate appropriate functions in
real time. The above-mentioned devices, structures, or systems, have one issue in
common. In order to perform their assigned functions, they must maintain their
structural integrity and be reliable and durable during their entire designed service
life. Thus, strength, durability, and time-dependent mechanical property
degradation are major concerns for design engineers and device manufacturers,
even though the parts are designed for electronic, magnetic, optical or other
functions.

Advanced Processing and Manufacturing Technologies for
Structural and Multifunctional Materials III
"Smart" materials respond to environmental stimuli with particular changes in
some variables. For that reason they are often also called responsive materials.
Depending on changes in some external conditions, "smart" materials change
either their properties (mechanical, electrical, appearance), their structure or
composition, or their functions. Mostly, "smart" materials are embedded in systems
whose inherent properties can be favourably changed to meet performance needs.
Smart materials and structures have widespread applications in: 1. Materials
science: composites, ceramics, processing science, interface science,
sensor/actuator materials, chiral materials, conducting and chiral polymers,
electrochromic materials, liquid crystals, molecular-level smart materials,
biomaterials. 2. Sensing and actuation: electromagnetic, acoustic, chemical and
mechanical sensing and actuation, single-measurand sensors, multiplexed
multimeasurand distributed sensors and actuators, sensor/actuator signal
processing, compatibility of sensors and actuators with conventional and advanced
materials, smart sensors for materials and composites processing. 3. Optics and
electromagnetics: optical fibre technology, active and adaptive optical systems
and components, tuneable high-dielectric phase shifters, tuneable surface control.
4. Structures: smart skins for drag and turbulence control, other applications in
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transportation
vehicles,
manufacturing equipment, repairability and maintainability. 5. Control: structural
acoustic control, distributed control, analogue and digital feedback control, realtime implementation, adaptive structure stability, damage implications for
structural control. 6. Information processing: neural networks, data processing,
data visualisation and reliability. This book presents leading research from around
the globe in this field.

Nano-Sized Multifunctional Materials
IUTAM Symposium on Multi-Functional Material Structures and
Systems
U.S. Air Force (USAF) planners have envisioned that uninhabited air vehicles
(UAVs), working in concert with inhabited vehicles, will become an integral part of
the future force structure. Current plans are based on the premise that UAVs have
the potential to augment, or even replace, inhabited aircraft in a variety of
missions. However, UAV technologies must be better understood before they will
be accepted as an alternative to inhabited aircraft on the battlefield. The U.S. Air
Force Office of Scientific Research (AFOSR) requested that the National Research
Council, through the National Materials Advisory Board and the Aeronautics and
Space Engineering Board, identify long-term research opportunities for supporting
the development of technologies for UAVs. The objectives of the study were to
identify technological developments that would improve the performance and
reliability of â€œgeneration-after-nextâ€ UAVs at lower cost and to recommend
areas of fundamental research in materials, structures, and aeronautical
technologies. The study focused on innovations in technology that would
â€œleapfrogâ€ current technology development and would be ready for scaling-up
in the post-2010 time frame (i.e., ready for use on aircraft by 2025).

Progress in Smart Materials and Structures
Volume is indexed by Thomson Reuters CPCI-S (WoS). Smart Materials are
materials that can respond to environmental stimuli by exhibiting particular
changes in some of their properties. Depending upon the change in some external
condition, a smart materials can change its own characteristics (mechanical,
electrical, appearance), structure, composition and/or response. These materials
are usually embedded into systems whose inherent properties change favourably
in order to meet performance needs.

Adaptronics and Smart Structures
This Symposium provided an international forum for exchange of ideas and
creation of knowledge in recent advances on Multi-Functional Material Structures
and Systems. Novel theories, mathematical models, analyses, and application of
computational and experimental methods are topics treated. In particular, this
work reflects the state of the art in mathematical modeling, computational
methods, new experimental methods, new and advanced engineering applications
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Recent Developments in the Field of Carbon Fibers
Comprehensive Composite Materials II, Second Edition is a one-stop reference work
spanning the whole composites science field, covering such topics as fiber
reinforcements and general theory of composites, polymer matrix composites,
metal matrix composites, test methods, nondestructive evaluation and smart
composites, design and application, and nanocomposites, multifunctional materials
and smart materials. Detailed coverage is also given to the development and
application of the principles of multi-scale mechanics and physical model-based
design methods and the incorporation of mechanisms of deformation and fracture
into predictive design equations that are useful for the design engineer. Extensive
coverage of topics related to nanocomposites, including nanoscale reinforcements,
such as single-wall and multi-wall nanotubes, graphene nanoplatelets, and
nanodiamonds are also covered. Includes up-to-date coverage of important
commercial, consumer and aerospace/defense applications, including structural,
mechanical, electronic, and medical uses of composites Covers new technologies
with a special focus on nanocomposites and multifunctional materials, important
for many areas, including structures and electronics Contains approximately 85%
newly commissioned articles, with 15% of articles updated from the previous
edition

Revolutionizing Aircraft Materials and Processes
The 6th International Symposium on Advanced Processing and Manufacturing
Technologies for Structural and Multifunctional Materials and Systems was held in
January 2012 during the 36th International Conference and Exposition on
Advanced Ceramics and Composites. This symposium examined progress resulting
from the research and development of advanced processing and manufacturing
technologies for a wide variety of non-oxide and oxide-based structural ceramics,
particulate and fiber-reinforced composites, and multifunctional materials. This
issue features seventeen of those papers, representing some of the most
important developments in processing and manufacturing technologies.

Materials Research to Meet 21st-Century Defense Needs
Proceedings of SPIE present the original research papers presented at SPIE
conferences and other high-quality conferences in the broad-ranging fields of
optics and photonics. These books provide prompt access to the latest innovations
in research and technology in their respective fields. Proceedings of SPIE are
among the most cited references in patent literature.

Active and Passive Smart Structures and Integrated Systems
2007
Adaptronics is the term encompassing technical fields that have become known
internationally under the names "smart materials", "intelligent structures", and
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Adaptronics
to the optimisation
of systems and
products. It bridges the gap between material and system or product, and
incorporates the search for multi-functional materials and elements and their
integration in systems or structures. The authors of this book have taken on the
task of displaying the current state of the art in this fascinating field. The system
components, actuators, sensors and controllers, technical fundamentals, materials,
design rules and practical solutions are all described. Selected sample applications
are also presented and current development trends are demonstrated.

Multifunctional Cement-Based Materials
This book focuses on smart materials and structures, which are also referred to as
intelligent, adaptive, active, sensory, and metamorphic. The ultimate goal is to
develop biologically inspired multifunctional materials with the capability to adapt
their structural characteristics, monitor their health condition, perform selfdiagnosis and self-repair, morph their shape, and undergo significant controlled
motion.

Multiscale Materials Modelling
This book cover the latest advances in materials and structures in manufacturing
and processing including additive and subtractive processes. It's intended to
provide a compiled resource that reviews details of the advances that have been
made in recent years in manufacturing and processing of materials and structures.
A key development incorporated within this book is 3D printing, which is being
used to produce complex parts including composites with odd shape fibers, as well
as tissue and body organs. This book has been tailored for engineers, scientists
and practitioners in a number of different fields such as aerospace, mechanical
engineering, materials science and biomedicine. Biomimetic principles have also
been integrated.

Aeronautical Technologies for the Twenty-First Century
Integrated Design of Multiscale, Multifunctional Materials and Products is the first
of its type to consider not only design of materials, but concurrent design of
materials and products. In other words, materials are not just selected on the basis
of properties, but the composition and/or microstructure iw designed to satisfy
specific ranged sets of performance requirements. This book presents the
motivation for pursuing concurrent design of materials and products, thoroughly
discussing the details of multiscale modeling and multilevel robust design and
provides details of the design methods/strategies along with selected examples of
designing material attributes for specified system performance. It is intended as a
monograph to serve as a foundational reference for instructors of courses at the
senior and introductory graduate level in departments of materials science and
engineering, mechanical engineering, aerospace engineering and civil engineering
who are interested in next generation systems-based design of materials. First of
its kind to consider not only design of materials, but concurrent design of materials
and products Treatment of uncertainty via robust design of materials Integrates
the "materials by design approach" of Olson/Ques Tek LLC with the "materials
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selection" approach
of And
Ashby/Granta
Distinquishes
processes
of concurrent
design of materials and products as an overall systems design problem from the
field of multiscale modeling Systematic mathematical algorithms and methods are
introduced for robust design of materials, rather than ad hoc heuristics--it is
oriented towards a true systems approach to design of materials and products

Functional and Smart Materials
This issue contains 25 invited and contributed papers, all peer reviewed according
to the American Ceramic Society Review Process. The latest developments in
processing and manufacturing technologies are covered, including smart
processing, advanced composite manufacturing, novel forming and sintering
technologies, microwave-processing, polymer-based processing, and film
deposition technologies. These papers discuss the most important aspects
necessary for understanding and further development of processing and
manufacturing of ceramic materials and systems.

Integrated Design of Multiscale, Multifunctional Materials and
Products
Nano-sized Multifunctional Materials: Synthesis, Properties and Applications
explores how materials can be down-scaled to nanometer-size in order to tailor and
control properties. These advanced, low-dimensional materials, ranging from
quantum dots and nanoparticles, to ultra-thin films develop multifunctional
properties. As well as demonstrating how down-scaling to nano-size can make
materials multifunctional, chapters also show how this technology can be applied
in electronics, medicine, energy and in the environment. This fresh approach in
materials research will provide a valuable resource for materials scientists,
materials engineers, chemists, physicists and bioengineers who want to learn more
on the special properties of nano-sized materials. Outlines the major synthesis
chemical process and problems of advanced nanomaterials Shows how
multifunctional nanomaterials can be practically used in biomedical area,
nanomedicine, and in the treatment of pollutants Demonstrates how the properties
of a variety of materials can be engineered by downscaling them to nano size

Multifunctional Metallic Hollow Sphere Structures
Nature is the world's foremost designer. With billions of years of experience and
boasting the most extensive laboratory available, it conducts research in every
branch of engineering and science. Nature's designs and capabilities have always
inspired technology, from the use of tongs and tweezers to genetic algorithms and
autonomous legged robots. Taking a systems perspective rather than focusing
narrowly on materials or chemistry aspects, Biomimetics: Biologically Inspired
Technologies examines the field from every angle. The book contains pioneering
approaches to biomimetics including a new perspective on the mechanization of
cognition and intelligence, as well as defense and attack strategies in nature, their
applications, and potential. It surveys the field from modeling to applications and
from nano- to macro-scales, beginning with an introduction to principles of using
biology to inspire designs as well as biological mechanisms as models for
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algorithms; molecular machines; multifunctional, biological-, and nano- materials;
nastic structures inspired by plants; and functional surfaces in biology. Looking
inward at biological systems, the book covers the topics of biomimetic materials,
structures, control, cognition, artificial muscles, biosensors that mimic senses,
artificial organs, and interfaces between engineered and biological systems. The
final chapter contemplates the future of the field and outlines the challenges
ahead. Featuring extensive illustrations, including a 32-page full-color insert,
Biomimetics: Biologically Inspired Technologies provides unmatched breadth of
scope as well as lucid illumination of this promising field.

Smart Structures Theory
Topics include processing and manufacturing technologies for a wide variety of nonoxide and oxide based structural ceramics, particulate and fiber reinforced
composites, and multifunctional materials. Presents advances in various
processing and manufacturing technologies for fine scale MLCCs, transparent
ceramics, electronic ceramics, solid oxide fuel cells, and armor ceramics. Papers
from The American Ceramic Society ́s 31st International Conference on Advanced
Ceramics and Composites, held in Daytona Beach, Florida, January 21-26, 2007.

Advanced Processing and Manufacturing Technologies for
Structural and Multifunctional Materials
Smart Composites
In the search for new functional materials, a clear understanding about the
relationship between the physical properties and the atomic-scale structure of
materials is needed. Here, the authors provide graduate students and scientists
with an in-depth account of the evolutionary behavior of oxide functional materials
within specific structural systems, discussing the intrinsic connections among
these different structural systems. Over 300 illustrations and key appendices
support the text.

Shape-Memory Polymers and Multifunctional Composites
This book documents the state-of-the-art evaluation of the embryonic field of
multifunctional materials and adaptive structures, more specifically in the area of
active vibration suppression, shape control, noise attenuation, structural health
monitoring, smart machines and micro-electro-mechanical systems with
application in aircraft, aerospace, automobile, civil structures and consumer
industry.

Smart Structures
This volume provides a one-stop resource, compiling current research on advanced
processing and manufacturing technologies for structural and multifunctional
materials. It is a collection of papers from The American Ceramic Society s 32nd
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27-February 1, 2008. Topics include advanced processing and manufacturing
technologies for a wide variety of non-oxide and oxide based structural ceramics,
ultra-high temperature ceramics and composites, particulate and fiber reinforced
composites, and multifunctional materials. This is a valuable, up-to-date resource
for researchers in the field.

Multi-functional Materials and Structures
Unique in its focus on functional properties, this book examines the resistive,
piezoresistive, thermoelectric, and electromagnetic behavior of multifunctional
cement-based materials for reduced cost, improved durability and maintenance,
and optimization of various structural designs. The author analyzes cement-based
compounds for enhancing a wide-range of structures, including buildings, bridges,
highways, automobiles, and aircrafts, exploring characteristics such as vibration
damping, strain sensing, electromagnetic and magnetic shielding, electrical
conductivity, and thermal insulation for improved structure stability and
performance.

Proceedings of the International Conference on Smart
Materials, Structures and Systems
Multifunctional Metallic Hollow Sphere Structures are an emerging new material
category, belonging like metal foams to the class cellular metals. Thanks to their
advantageous mechanical and sound absorbing properties, Multifunctional Metallic
Hollow Sphere Structures are very promising for various applications and our
technological knowledge makes them ready for industrial usage. This reference
gives a complete overview on this new materials class, the fundamentals, the
applications and the perspective for future use. It provides the foundations for a
profound understanding (production and processing), their physical properties
(surface properties and stalility) and applicaltion (in particular for sound absorption
and chemical adsorption in structural parts). The book is written for material
scientists, product designers and developers as well as academic researches and
scientists.

Fatigue and Fracture of Non-metallic Materials and Structures
Prepared at the request of NASA, Aeronautical Technologies for the Twenty-First
Century presents steps to help prevent the erosion of U.S. dominance in the global
aeronautics market. The book recommends the immediate expansion of research
on advanced aircraft that travel at subsonic speeds and research on designs that
will meet expected future demands for supersonic and short-haul aircraft, including
helicopters, commuter aircraft, "tiltrotor," and other advanced vehicle designs.
These recommendations are intended to address the needs of improved aircraft
performance, greater capacity to handle passengers and cargo, lower cost and
increased convenience of air travel, greater aircraft and air traffic management
system safety, and reduced environmental impacts.

Incorporating Sustainable Practice in Mechanics and Structures
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Multiscale materials modelling offers an integrated approach to modelling material
behaviour across a range of scales from the electronic, atomic and microstructural
up to the component level. As a result, it provides valuable new insights into
complex structures and their properties, opening the way to develop new, multifunctional materials together with improved process and product designs.
Multiscale materials modelling summarises some of the key techniques and their
applications. The various chapters cover the spectrum of scales in modelling
methodologies, including electronic structure calculations, mesoscale and
continuum modelling. The book covers such themes as dislocation behaviour and
plasticity as well as the modelling of structural materials such as metals, polymers
and ceramics. With its distinguished editor and international team of contributors,
Multiscale materials modelling is a valuable reference for both the modelling
community and those in industry wanting to know more about how multiscale
materials modelling can help optimise product and process design. Reviews the
principles and applications of mult-scale materials modelling Covers themes such
as dislocation behaviour and plasticity and the modelling of structural materials
Examines the spectrum of scales in modelling methodologies, including electronic
structure calculations, mesoscale and continuum modelling

Comprehensive Composite Materials II
In order to achieve the revolutionary new defense capabilities offered by materials
science and engineering, innovative management to reduce the risks associated
with translating research results will be needed along with the R&D. While payoff is
expected to be high from the promising areas of materials research, many of the
benefits are likely to be evolutionary. Nevertheless, failure to invest in more
speculative areas of research could lead to undesired technological surprises. Basic
research in physics, chemistry, biology, and materials science will provide the
seeds for potentially revolutionary technologies later in the 21st century.

Advanced Processing and Manufacturing Technologiesfor
Structural and Multifunctional Materials VI
This book is a collection of papers from The American Ceramic Society's 35th
International Conference on Advanced Ceramics and Composites, held in Daytona
Beach, Florida, January 23-28, 2011. This issue includes papers presented in the
5th International Symposium on Advanced Processing and Manufacturing
Technologies for Structural and Multifunctional Materials and Systems on topics
such as Design-Oriented Manufacturing and Novel Forming and Sintering. Papers
from a special session held in honor of Katsutoshi Komeya of Yokohama National
University, Japan are also included.

Nanoengineering of Structural, Functional and Smart Materials
Oxide-based materials and structures are becoming increasingly important in a
wide range of practical fields including microelectronics, photonics, spintronics,
power harvesting, and energy storage in addition to having environmental
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This bookAnd
provides
with a review
of the latest
research and
an overview of cutting-edge patents received in the field. It covers a wide range of
materials, techniques, and approaches that will be of interest to both established
and early-career scientists in nanoscience and nanotechnology, surface and
material science, and bioscience and bioengineering in addition to graduate
students in these areas. Features: Contains the latest research and developments
in this exciting and emerging field Explores both the fundamentals and
applications of the research Covers a wide range of materials, techniques, and
approaches

Adaptive Structures and Technology, Ninth International
Conference
Incorporating Sustainable Practice in Mechanics of Structures and Materials is a
collection of peer-reviewed papers presented at the 21st Australasian Conference
on the Mechanics of Structures and Materials (ACMSM21, Victoria, University,
Melbourne, Australia, 7th 10th of December 2010). The contributions from
academics, researchers and practisin

Mechanics of Functionally Graded Material Structures
Carbon fibres are lightweight, chemically stable materials with high mechanical
strength, and have state-of-the-art applications in aerospace, marine, construction
and automotive sectors. The demand for carbon fibre?based components is
expected to grow dramatically with expanding opportunities for lightweight metals
and composites. Although this field has achieved a high level of maturity,
nanoscale developments in carbon fibres have seen dramatic improvements in the
functions of conventional biomaterials and composites. This book reveals several
new developments in the field to enhance characteristics of carbon fibres and their
composites, novel applications for tissue engineering, biological scaffoldings and
implants, recycling and reuse of end-of-life CFRP and manufacturing waste and
other issues of concern in the field of carbon fibres.

Functional Materials
Experimental Mechanics of Composite, Hybrid, and Multifunctional Materials,
Volume 4: Proceedings of the 2014 Annual Conference on Experimental and
Applied Mechanics, the fourth volume of eight from the Conference, brings
together contributions to this important area of research and engineering. The
collection presents early findings and case studies on a wide range of areas,
including: Composites for Energy Applications Novel/Bio Composites NDE of
Composites Mechanical Testing of Composites Strain Measurements Using Digital
Image Correlation Digital Image Correlation for Composite Structures Particulate
Composites Nanocomposites

Nanomechanics of Materials and Structures
The mechanics of fracture and fatigue have produced a huge body of research
work in relation to applications to metal materials and structures. However, a
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cementitious
composites,
rocks, glass, ceramics, bituminous mixtures, composites, polymers, rubber and soft
matter, bones and biological materials, and advanced and multifunctional
materials) have received relatively less attention, despite their attractiveness for a
large spectrum of applications related to the components and structures of diverse
engineering branches, applied sciences and architecture, and to the load-carrying
systems of biological organisms. This book covers the broad topic of structural
integrity of non-metallic materials, considering the modelling, assessment, and
reliability of structural elements of any scale. Original contributions from
engineers, mechanical materials scientists, computer scientists, physicists,
chemists, and mathematicians are presented, applying both experimental and
theoretical approaches.

Biomimetics
This book addresses the emerging needs of the aerospace industry by discussing
recent developments and future trends of aeronautic materials. It is aimed at
advancing existing materials and fostering the ability to develop novel materials
with less weight, increased mechanical properties, more functionality, diverse
manufacturing methods, and recyclability. The development of novel materials and
multifunctional materials has helped to increase efficiency and safety, reduce
costs, and decrease the environmental foot print of the aeronautical industry. In
this book, integral metallic structures designed by disruptive concepts, including
topology optimization and additive manufacturing, are highlighted.
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