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Self Healing Materials

This book, the first published in this new sub-field of materials science, presents a coherent picture
of the design principles and resulting properties of self-healing materials over all material classes,
and offsets them to the current design principles for structural materials with improved mechanical
properties. The book is not only a valuable asset for professional materials scientists but it is also
suitable as a text book for courses at MSc level.

Self-healing Materials

The series Advances in Polymer Science presents critical reviews of the present and future trends in
polymer and biopolymer science. It covers all areas of research in polymer and biopolymer science
including chemistry, physical chemistry, physics, material science. The thematic volumes are addressed
to scientists, whether at universities or in industry, who wish to keep abreast of the important advances
in the covered topics. Advances in Polymer Science enjoys a longstanding tradition and good reputation
in its community. Each volume is dedicated to a current topic, and each review critically surveys one
aspect of that topic, to place it within the context of the volume. The volumes typically summarize

the significant developments of the last 5 to 10 years and discuss them critically, presenting selected
examples, explaining and illustrating the important principles, and bringing together many important
references of primary literature. On that basis, future research directions in the area can be discussed.
Advances in Polymer Science volumes thus are important references for every polymer scientist, as
well as for other scientists interested in polymer science - as an introduction to a neighboring field, or
as a compilation of detailed information for the specialist. Review articles for the individual volumes are
invited by the volume editors. Single contributions can be specially commissioned. Readership: Polymer
scientists, or scientists in related fields interested in polymer and biopolymer science, at universities or
in industry, graduate students
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The book covers self-healing concepts for all important material classes and their applications: poly-
mers, ceramics, non-metallic and metallic coatings, alloys, nhanocomposites, concretes and cements,
as well as ionomers. Beginning with the inspiration from biological self-healing, its mimickry and
conceptual transfer into approaches for the self-repair of artificially created materials, this book explains
the strategies and mechanisms for the readers' basic understanding, then covers the different material
classes and suitable self-healing concepts, giving examples for their application in practical situations.
As the first book in this swiftly growing research field, it is of great interest to readers from many scientific
and engineering disciplines, such as physics and chemistry, civil, architectural, mechanical, electronics
and aerospace engineering.

Self-Healing Polymers

Self-healing is a well-known phenomenon in nature: a broken bone merges after some time and if
skin is damaged, the wound will stop bleeding and heals again. This concept can be mimicked in
order to create polymeric materials with the ability to regenerate after they have suffered degradation
or wear. Already realized applications are used in aerospace engineering, and current research in
this fascinating field shows how different self-healing mechanisms proven successful by nature can
be adapted to produce even more versatile materials. The book combines the knowledge of an
international panel of experts in the field and provides the reader with chemical and physical concepts
for self-healing polymers, including aspects of biomimetic processes of healing in nature. It shows how
to design self-healing polymers and explains the dynamics in these systems. Different self-healing
concepts such as encapsulated systems and supramolecular systems are detailed. Chapters on
analysis and friction detection in self-healing polymers and on applications round off the book.

Healable Polymer Systems

Polymers are used in many everyday technologies and their degradation due to environmental expo-
sure has lead to great interest in materials which can heal and repair themselves. In order to design
new self healing polymers it's important to understand the fundamental healing mechanisms behind
the material. Healable Polymer Systems will outline the key concepts and mechanisms underpinning
the design and processing of healable polymers, and indicate potential directions for progress in

the future development and applications of these fascinating and potentially valuable materials. The
book covers the different techniques developed successfully to date for both autonomous healable
materials (those which do not require an external stimulus to promote healing) and rehealable or
remendable materials (those which only recover their original physical properties if a specific stimulus
is applied). These include the encapsulated-monomer approach, reversible covalent bond formation,
irreversible covalent bond formation and supramolecular self-assembly providing detailed insights into
their chemistry. Written by leading experts, the book provides polymer scientists with a compact and
readily accessible source of reference for healable polymer systems.

Self-Healing Phenomena in Cement-Based Materials

Self-healing materials are man-made materials which have the built-in capability to repair damage.
Failure in materials is often caused by the occurrence of small microcracks throughout the material. In
self-healing materials phenomena are triggered to counteract these microcracks. These processes are
ideally triggered by the occurrence of damage itself. Thus far, the self-healing capacity of cement-based
materials has been considered as something "extra". This could be called passive self-healing, since
it was not a designed feature of the material, but an inherent property of it. Centuries-old buildings
have been said to have survived these centuries because of the inherent self-healing capacity of the
binders used for cementing building blocks together. In this State-of-the-Art Report a closer look is
taken at self-healing phenomena in cement-based materials. It is shown what options are available to
design for this effect rather than have it occur as a "coincidental extra".

Self-Healing Smart Materials

This comprehensive book describes the design, synthesis, mechanisms, characterization, fundamental
properties, functions and development of self-healing smart materials and their composites with their
allied applications. It covers cementitious concrete composites, bleeding composites, elastomers, tires,
membranes, and composites in energy storage, coatings, shape-memory, aerospace and robotic

applications. The 21 chapters are written by researchers from a variety of disciplines and backgrounds.



Self Healing Materials

In 2006 the Dutch government funded an 8 year and 20 million euro research program on Self
Healing Materials. The research was not to be restricted to one material class or one particular healing
approach. It was to explore all opportunities to create self healing behavior in engineering and functional
materials and to bring the new materials to a level where they could be tested in real life applications.
At its launch, the IOP program was the very first integrated multi-material approach to this field in the
world. The research was to be conducted at Dutch universities working in collaboration with industry.
With the IOP Self Healing Materials program coming to an end, this book presents the highlights of
the pioneering research in the field of self healing materials in the Netherlands. Given the diversity of
topics addressed, the book will be of value to all materials scientists working in the field of materials
and materials by design in particular, as well as industrial engineers and developers with an interest
in increasing the reliability and reducing the maintenance of their products. The book will also be an
inspiration to students and show them how an unspecified concept of self healing can be translated to
new materials with exceptional behavior.

Self-Healing at the Nanoscale

A complete panorama of self-healing strategies, Self-Healing at the Nanoscale: Mechanisms and Key
Concepts of Natural and Artificial Systems focuses on the development of new nanoscale self-healing
systems, from general concepts to physical chemical mechanisms. With a special emphasis on key
concepts, strategies, and mechanisms at the atomic, molecular, and nanometric scales, this book

is made up of three parts: Natural Self-Healing Systems covers paradigmatic self-repair systems
developed by nature in living organisms Artificial Self-Healing Systems describes various materials
whose structures have been engineered at the micro- or nanoscale to obtain self-repair ability Frontiers
of Self-Healing Systems includes contributions on systems studied in recent years that have shown
potential for developing or inspiring new self-healing nanomaterials The development of self-healing
systems, especially concerning materials and the nanoscale, is a nascent yet appealing topic for
scientists in fields ranging from engineering to biology. Self-Healing at the Nanoscale provides a broad
view of the concepts, mechanisms, and types of self-healing systems at the nanoscale, forming a guide
to the field and inspiring the development of self-healing systems for the future.

Composites Science, Technology, and Engineering

Understand critical principles of composites with this interdisciplinary text. Covering such topics as
design of durable structures, choice of fibre, matrix, manufacturing process and mechanics, it is an
essential guide for scientists and engineers wishing to discover the benefits of composite materials for
designing strong and durable structures.

Self-Healing Nanotextured Vascular Engineering Materials

This book gives an overview of the existing self-healing nanotextured vascular approaches. It describes
the healing agents used in engineering self-healing materials as well as the fundamental physico-
chemical phenomena accompanying self-healing. This book also addresses the different fabrication
methods used to form core—shell nanofiber mats. The fundamental theoretical aspects of fracture
mechanics are outlined. A brief theoretical description of cracks in brittle elastic materials is given and
the Griffith approach is introduced. The fracture toughness is described, including viscoelastic effects.
Critical (catastrophic) and subcritical (fatigue) cracks and their growth are also described theoretically.
The adhesion and cohesion energies are introduced as well, and the theory of the blister test for the
two limiting cases of stiff and soft materials is developed. In addition, the effect of non-self-healing
nanofiber mats on the toughening of ply surfaces in composites is discussed. The book also presents
a brief description of the electrochemical theory of corrosion crack growth. All the above-mentioned
phenomena are relevant in the context of self-healing materials.



Polymers Coatings

The explores the cutting-edge technology of polymer coatings. It discusses fundamentals, fabrication
strategies, characterization techniques, and allied applications in fields such as corrosion, food, phar-
maceutical, biomedical systems and electronics. It also discusses a few new innovative self-healing,
antimicrobial and superhydrophobic polymer coatings. Current industrial applications and possible
potential activities are also discussed.

Specialty Polymers

This comprehensive volume provides current, state-of-the-art information on specialty polymers that
can be used for many advanced applications. The book covers the fundamentals of specialty polymers,
synthetic approaches, and chemistries to modify their properties to meet the requirements for special
applications, along with current challenges and prospects. Chapters are written by global experts,
making this a suitable textbook for students and a one-stop resource for researchers and industry
professionals. Key Features: - Presents synthesis, characterization, and applications of specialty
polymers for advanced applications. - Provides fundamentals and requirements for polymers to be
used in many advanced and emerging areas. - Details novel methods and advanced technologies
used in polymer industries. - Covers the state-of-the-art progress on specialty polymers for a range of
advanced applications.

Self-Healing Polymers and Polymer Composites

A state-of-art guide on the interdisciplinary aspects of design,chemistry, and physical properties of
bio-inspired self-healingpolymers Inspired by the natural self-healing properties that exist inliving or-
ganisms—for example, the regenerative ability ofhumans to heal from cuts and broken bones—interest
inself-healing materials is gaining more and more attention.Addressing the broad advances being
made in this emerging science,Self-Healing Polymers and Polymer Composites incorporatesfunda-
mentals, theory, design, fabrication, characterization, andapplication of self-healing polymers and
polymer composites todescribe how to prepare self-healing polymeric materials, how toincrease the
speed of crack repair below room temperature, and howto broaden the spectrum of healing agent
species. Some of the information readers will discover in this bookinclude: Focus on engineering
aspects and theoretical backgrounds ofsmart materials The systematic route for developing techniques
and materials toadvance the research and applications of self-healing polymers Integration of existing
techniques and introduction of novelsynthetic approaches and target-oriented materials design andfab-
rication Techniques for characterizing the healing process of polymersand applications of self-healing
polymers and polymercomposites Practical aspects of self-healing technology in variousindustrial
fields, such as electronics, automotive, construction,chemical production, and engineering With this
book, readers will have a comprehensive understandingof this emerging field, while new researchers
will understand theframework necessary for innovating new self-healing solutions.

Advanced Ceramics

This book presents the fundamentals of advanced ceramics, their stages of development, types and
classifications, advanced processing techniques, properties, sintering, and new forms of applications.
It highlights specific examples such as alumina, zirconia, Mg-Al-spinels, silicon carbide, silicon nitride,
ceramic composites, and thin films with their specific applications. The book reviews progress in
perovskite ceramics, in which the synthesis, processing, characterization, and advanced applications
of perovskite ceramics are all thoroughly discussed. In addition, developments of perovskite solar cells,
the main factors affecting their stability, current problems, development prospects in the research,
and application of perovskite solar cells are all highlighted. This book also includes a review of a
particular class of rare-earth-based mixed-metal oxides, namely Ln2B207 nanostructures (B = Zr,
Sn, and Ce), where advantages and disadvantages of each production technique are addressed
along with the properties of as-produced nanostructures. The solar photocatalytic uses of Ln2B207
nanostructures such as photodegradation of contaminants are also discussed. Yttria-based transparent
ceramics for photonic applications are reviewed, along with a discussion of powder synthesis, green
body preparation, sintering, and optical properties. In addition, the fundamentals of electrophoretic
deposition of hydroxyapatite incorporated composite coatings on metallic substrates are presented and
discussed. The different types of ceramics-based self-healing coatings and their fabrication processes
have also been reported and discussed in this book. These include titania, zirconia, titanium-alumina,



and zirconia-alumina incorporated with Benzotriazole (BTA) as an inhibitor. Advanced ceramic mate-
rials that have been used for the purpose of wastewater treatment including ceramic sorbents, resins,
aerosols, and ceramic membranes that have been widely used for wastewater treatment purposes are
also discussed in depth. Moreover, the book presents the preparation of geopolymers by microwave
treatments and explains how their properties can be tuned using microwaves. Furthermore, the future
and perspective of these advanced ceramic materials and their modifications to ensure better efficacy
toward environmental remediation purposes are highlighted in this book.

Electrically Conductive Polymers and Polymer Composites

A comprehensive and up-to-date overview of the latest research trends in conductive polymers

and polymer hybrids, summarizing recent achievements. The book begins by introducing conductive
polymer materials and their classification, while subsequent chapters discuss the various syntheses,
resulting properties and up-scaling as well as the important applications in biomedical and biotech-
nological fields, including biosensors and biodevices. The whole is rounded off by a look at future
technological advances. The result is a well-structured, essential reference for beginners as well as
experienced researchers.

Remarkable Natural Material Surfaces and Their Engineering Potential

This book explores a collection of natural surfaces, their scientific characteristics and their unique
engineering potential — demonstrating that engineering applications can be found in unexpected places.
The surfaces covered range from botanical ones, like rice and lotus leaves, to insect surfaces, like
butterfly and dragonfly wings. The variety of surfaces and numerous engineering potentials described
show how biomimicry can be utilized to solve countless real world problems.

Advances in Functional and Smart Materials

This book presents the select proceedings of the International Conference on Functional Material, Man-
ufacturing and Performances (ICFMMP 2021), and aims to provide a comprehensive and broad-spec-
trum picture of the state-of-the-art research, development, and commercial prospective of various
discoveries conducted in the real-world materials science applications. Various topics covered include
materials science and engineering, materials property and characterization, materials applications,
performance, and life cycle, ferrous and non-ferrous materials, composites, nanomaterials, ceramics
and glasses, feature engineering, polymers, etc. The book will be a valuable reference for beginners,
researchers, and professionals interested in materials engineering and allied fields.

Self-Healing Construction Materials

This book provides a thorough overview of all techniques for producing self-healing construction
materials. Construction materials (cement-based, bituminous, metals, and alloys) are prone to cracking,
which with the progress of time can lead to compromising of the structural integrity of critical infra-
structure. Self-healing materials form a new class of materials that have inbuilt engineered properties
to counteract damage and repair it before it becomes critical. The methods for monitoring, modeling,
and assessing self-healing are also reviewed. The final section of the book discusses the future outlook
and potential extension of self-healing concepts to other materials (e.g., heritage structures and soils).

Functional Polymer Coatings

Focusing on a variety of coatings, this book provides detailed discussion on preparation, novel
techniques, recent developments, and design theories to present the advantages of each function and
provide the tools for better product performance and properties. * Presents advantages and benefits
of properties and applications of the novel coating types ¢ Includes chapters on specific and novel
coatings, like nanocomposite, surface wettability tunable, stimuli-responsive, anti-fouling, antibacterial,
self-healing, and structural coloring ¢ Provides detailed discussion on recent developments in the field
as well as current and future perspectives ¢ Acts as a guide for polymer and materials researchers in
optimizing polymer coating properties and increasing product performance

Micro- and Nano-containers for Smart Applications

This book comprehensively summarizes the recent achievements and trends in encapsulation of micro-
and nanocontainers for applications in smart materials. It covers the fundamentals of processing



and techniques for encapsulation with emphasis on preparation, properties, application, and future
prospects of encapsulation process for smart applications in pharmaceuticals, textiles, biomedical, food
packaging, composites, friction/wear, phase change materials, and coatings. Academics, researchers,
scientists, engineers, and students in the field of smart materials will benefit from this book.

Technology, Design and Process Innovation in the Built Environment

Buildings and infrastructure represent principal assets of any national economy as well as prime
sources of environmental degradation. Making them more sustainable represents a key challenge

for the construction, planning and design industries and governments at all levels; and the rapid
urbanisation of the 21st century has turned this into a global challenge. This book embodies the
results of a major research programme by members of the Australia Co-operative Research Centre
for Construction Innovation and its global partners, presented for an international audience of con-
struction researchers, senior professionals and advanced students. It covers four themes, applied to
regeneration as well as to new build, and within the overall theme of Innovation: Sustainable Materials
and Manufactures, focusing on building material products, their manufacture and assembly — and the
reduction of their ecological ‘fingerprints’, the extension of their service lives, and their re-use and
recyclability. It also explores the prospects for applying the principles of the assembly line. Virtual
Design, Construction and Management, viewed as increasing sustainable development through au-
tomation, enhanced collaboration (such as virtual design teams), real time BL performance assessment
during design, simulation of the construction process, life-cycle management of project information
(zero information loss) risk minimisation, and increased potential for innovation and value adding.
Integrating Design, Construction and Facility Management over the Project Life Cycle, by converging
ICT, design science engineering and sustainability science. Integration across spatial scales, enabling
building—infrastructure synergies (such as water and energy efficiency). Convergences between IT and
design and operational processes are also viewed as a key platform increased sustainability.

Advances in Materials Science and Engineering

This book presents the select proceedings of the International Conference on Functional Material,
Manufacturing and Performances (ICFMMP) 2019. The book provides the state-of-the-art research,
development, and commercial prospective of recent advances in materials science and engineering.
The contents cover various synthesis and fabrication routes of functional and smart materials for
applications in mechanical engineering, manufacturing, metrology, nanotechnology, physics, chemical
and biological sciences, civil engineering, food science among others. It also provides the evolutionary
behavior of materials science for industrial applications. This book will be a useful resource for
researchers as well as professionals interested in the highly interdisciplinary field of materials science.

New Approaches to Building Pathology and Durability

This book presents a collection of recent research works intended to assist in the effective management
of service loss. It develops and evaluates methodologies for the assessment of defects and failures, and
proposes methodologies for preventing and mitigating building defects. As such, the book will appeal
to a broad readership of scientists, practitioners, students and lecturers.

Flexible Flat Panel Displays

Flexible Flat Panel Displays A complete treatment of the entire lifecycle of flexible flat panel displays,
from raw material selection to commercialization In the newly revised Second Edition of Flexible Flat
Panel Displays, a distinguished team of researchers delivers a completely restructured and compre-
hensive treatment of the field of flexible flat panel displays. With material covering the end-to-end
process that includes commercial and technical aspects of the technology, the editors have included
contributions that introduce the business, marketing, entrepreneurship, and intellectual property con-
tent relevant to flexible flat panel displays. This edited volume contains a brand-new section on case
studies using the Harvard Business School format that discusses current and emerging markets in
flexible displays, such as an examination of the use of electronic ink and QD Vision in commercial
devices. From raw material selection to device prototyping, manufacturing, and commercialization,
each stage of the flexible display business is discussed in this insightful new edition. The book also
includes: Thorough introductions to engineered films for display technology and liquid crystal optical
coatings for flexible displays Comprehensive explorations of organic TFT foils, metallic nanowires,
adhesives, and self-healing polymer substrates Practical discussions of flexible glass, AMOLEDSs,



cholesteric displays, and electronic paper In-depth examinations of the encapsulation of flexible
displays, flexible batteries, flexible flat panel photodetectors, and flexible touch screens Perfect for
professionals working in the field of display technology with backgrounds in science and engineering,
Flexible Flat Panel Displays is also an indispensable resource for professionals with marketing, sales,
and technology backgrounds, as well as senior undergraduates and graduate students in engineering
and materials science.

Advances in Engineering Materials

This book presents select proceedings of the International Conference on Future Learning Aspects
of Mechanical Engineering (FLAME 2020). This book, in particular, focuses on characterizing ma-
terials using novel techniques. It covers a variety of advanced materials, viz. composites, coatings,
nanomaterials, materials for fuel cells, biomaterials among others. The book also discusses advanced
characterization techniques like X-ray photoelectron, UV spectroscopy, scanning electron, atomic
power, transmission electron and laser confocal scanning fluorescence microscopy, and gel elec-
trophoresis chromatography. This book gives the readers an insight into advanced material processes
and characterizations with special emphasis on nanotechnology.

Concrete Solutions 2011

The Concrete Solutions series of International Conferences on Concrete Repair began in 2003, with
a conference held in St. Malo, France in association with INSA Rennes, followed by the second
conference in 2006 ( with INSA again, at St. Malo, France), and the third conference in 2009 (in
Padova and Venice, in association with the University of Padova). Now in 2011, the event is being
held in Dresden in Germany and has brought together some 112 papers from 33 countries. Whereas
electrochemical repair tended to dominate the papers in earlier years, new developments in structural
strengthening with composites have been an increasingly important topic, with a quarter of the papers
now focusing on this area. New techniques involving Near Surface Mounted (NSM) carbon fibre rods,
strain hardening composites, and new techniques involving the well established carbon fibre and
polyimide wrapping and strengthening systems are presented. Seventeen papers concentrate on case
studies which are all-important in such conferences, to learn about what works (and what doesn’t work)
on real structures. Thirteen papers are devoted to new developments in Non-Destructive Testing (NDT).
Other topics include service life modelling, fire damage, surface protection methods and coatings,
patch repair, general repair techniques and whole life costing. This book is essential reading for anyone
engaged in the concrete repair field, from engineers, to academics and students and also to clients,
who, as the end user, are ultimately responsible for funding these projects and making those difficult
decisions about which system or method to use.

Advances in Industrial and Production Engineering

This book comprises select proceedings of the International Conference on Future Learning Aspects
of Mechanical Engineering (FLAME 2018). The book discusses different topics of industrial and
production engineering such as sustainable manufacturing systems, computer-aided engineering,
rapid prototyping, manufacturing management and automation, metrology, manufacturing process
optimization, casting, welding, machining, and machine tools. The contents of this book will be useful
for researchers as well as professionals.

Handbook of Solid State Chemistry, 6 Volume Set

This most comprehensive and unrivaled compendium in the field provides an up-to-date account of
the chemistry of solids, nanoparticles and hybrid materials. Following a valuable introductory chapter
reviewing important synthesis techniques, the handbook presents a series of contributions by about
150 international leading experts -- the "Who's Who" of solid state science. Clearly structured, in six
volumes it collates the knowledge available on solid state chemistry, starting from the synthesis, and
modern methods of structure determination. Understanding and measuring the physical properties of
bulk solids and the theoretical basis of modern computational treatments of solids are given ample
space, as are such modern trends as nanoparticles, surface properties and heterogeneous catalysis.
Emphasis is placed throughout not only on the design and structure of solids but also on practical
applications of these novel materials in real chemical situations.

Corrosion Protection at the Nanoscale



Corrosion Protection at the Nanoscale explores fundamental concepts on how metals can be protected
at the nanoscale by using both nanomaterials-based solutions, including nanoalloys, noninhibitors and
nanocoatings. It is an important reference resource for both materials scientists and engineers wanting
to find ways to create an efficient corrosion prevention strategy. Nanostructure materials have been
widely used in many products, such as print electronics, contact, interconnection, implant, nanosensors
and display units to lessen the impact of corrosion. Traditional methods for protection of metals
include various techniques, such as coatings, inhibitors, electrochemical methods (anodic and cathodic
protections), metallurgical design are covered in this book. Nanomaterials-based protective methods
can offer many advantages over their traditional counterparts, such as protection for early-stage, higher
corrosion resistance, better corrosion control. This book also outlines these advantages and discusses
the challenges of implementing nanomaterials as corrosion protection agents on a wide scale.

Recent Developments in Sustainable Infrastructure (ICRDSI-2020)—Structure and Construction
Management

This book includes selected papers from the International Conference on Recent Developments in
Sustainable Infrastructure (ICRDSI-2020) and consists of themes pertaining to structural engineering
and construction technology and management.

Sustainable Structures and Buildings

This book provides a thorough introduction to the essential topics in modern materials science. It
brings together the spectrum of materials science topics, spanning inorganic and organic materials,
nanomaterials, biomaterials, and alloys within a single cohesive and comprehensive resource. Syn-
thesis and processing techniques, structural and crystallographic configurations, properties, classifi-
cations, process mechanisms, applications, and related numerical problems are discussed in each
chapter. End-of-chapter summaries and problems are included to deepen and reinforce the reader's
comprehension. Provides a cohesive and comprehensive reference on a wide range of materials
and processes in modern materials science; Presents material in an engaging manner to encourage
innovative practices and perspectives; Includes chapter summaries and problems at the end of every
chapter for reinforcement of concepts.

Advanced Materials

Microbial biotechnology is known as any technological application that uses microbiological systems,
microbial organisms or their derivatives, to manufacture or modify products or processes for specific
use. Understanding the utilization of microorganisms and microbial biotechnology in improving the
quality of life has been recognized at global. Now days, what is urgently required is a searching of
new microbes and novel genes for solving some of the major challenges of recent years with particular
reference to sustainable agriculture, the environment and human health. Hence, it is realized that a book
dealing microbial technology must be made available to meet the critical gap in applied microbiology
and microbial technology for students, researchers and technology development professionals. The
book covers a broad area which includes microbial concrete production, applications of nanotech-
nology in food microbiology, microbial technology of biofertilizer, Probiotics for Oral health, microbial
surfactants and its potential application, Regulation of circadian rhythm by gut microflora.

Recent Trends in Modern Microbial Technology

This book comprises select peer-reviewed papers presented at the International Conference on
Sustainable Development through Engineering Innovations (SDEI) 2020. It presents recent advances,
new directions, and opportunities for sustainable and resilient approaches to design and protect

the built-environment through engineering innovations & interventions. The topics covered are highly
diverse and include all civil engineering and construction-related aspects such as construction and
environmental Issues, durability and survivability under extreme conditions, design of new materials
for sustainability, eco-efficient and ultra-high performance cementitious materials, embedded structural
and foundation systems and environmental geomechanics. The book will be of potential interest to the
researchers and students in the fields of civil engineering, architecture and sustainable development.

Sustainable Development Through Engineering Innovations



In the recent past, new materials, laboratory and in-situ testing methods and construction techniques
have been introduced. In addition, modern computational techniques such as the finite element method
enable the utilization of sophisticated constitutive models for realistic model-based predictions of

the response of pavements. The 7th RILEM International Conference on Cracking of Pavements
provided an international forum for the exchange of ideas, information and knowledge amongst experts
involved in computational analysis, material production, experimental characterization, design and
construction of pavements. All submitted contributions were subjected to an exhaustive refereed peer
review procedure by the Scientific Committee, the Editors and a large group of international experts
in the topic. On the basis of their recommendations, 129 contributions which best suited the goals
and the objectives of the Conference were chosen for presentation and inclusion in the Proceedings.
The strong message that emanates from the accepted contributions is that, by accounting for the
idiosyncrasies of the response of pavement engineering materials, modern sophisticated constitutive
models in combination with new experimental material characterization and construction techniques
provide a powerful arsenal for understanding and designing against the mechanisms and the processes
causing cracking and pavement response deterioration. As such they enable the adoption of truly
"mechanistic" design methodologies. The papers represent the following topics: Laboratory evaluation
of asphalt concrete cracking potential; Pavement cracking detection; Field investigation of pavement
cracking; Pavement cracking modeling response, crack analysis and damage prediction; Performance
of concrete pavements and white toppings; Fatigue cracking and damage characterization of asphalt
concrete; Evaluation of the effectiveness of asphalt concrete modification; Crack growth parameters
and mechanisms; Evaluation, quantification and modeling of asphalt healing properties; Reinforcement
and interlayer systems for crack mitigation; Thermal and low temperature cracking of pavements; and
Cracking propensity of WMA and recycled asphalts.

7th RILEM International Conference on Cracking in Pavements

Self-Healing Composite Materials: From Designs to Applications provides a unique resource on
self-healing composites for materials scientists and engineers in academia, as well as researchers
involved in the aerospace, automotive, wind-generation, construction, consumer goods and marine
industries. There is a huge demand for self-healing composites that respond to their environment like
living matter. Unlike other composites, self-healing composites are combined with carbon materials
and resins to form a recoverable composite material. This book covers the manufacturing, design

and characterization of self-healing composites, including their morphological, structural, mechanical,
thermal and electrical properties. The title begins with mathematical background and then considers
innovative approaches to physical modeling, analysis and design techniques, providing a robust knowl-
edge of modern self-healing composites with commercial applications. Covers composite fabrication
from polymer, nano oxides, epoxy and plastics Gives detailed examples on how self-healing composites
may be used Provides readers with a robust knowledge of self-healing composites Presents a unified
approach to these human-friendly, commercially valuable materials

Self-Healing Composite Materials

This book comprises selected papers from the International Conference on Civil Engineering Trends
and Challenges for Sustainability (CTCS) 2019. The book presents latest research in several ar-
eas of civil engineering such as construction and structural engineering, geotechnical engineering,
environmental engineering and sustainability, and geographical information systems. With a special
emphasis on sustainable development, the book covers case studies and addresses key challenges
in sustainability. The scope of the contents makes the book useful for students, researchers, and
professionals interested in sustainable practices in civil engineering.

Trends in Civil Engineering and Challenges for Sustainability

Climate change is anticipated to have a major impact on concrete structures through increasing rates
of deterioration and the impact of extreme weather events. The repair of any damage will be highly
labor-intensive and expensive. Self-healing cementitious materials can enable the construction industry
to mitigate these effects and move toward greater sustainability, safety, and increased cost savings
and efficiency. This book: Examines concrete structures based on various materials with self-repair
capability and their implications for future use in sustainable projects. Discusses advantages and
design strategies of self-healing concretes. Covers several effective and detailed self-repair methods,
with comparative analysis of the advantages and disadvantages of each method. Examines the use



of various materials, including polymers and nanomaterials. Reviews factors affecting performance,
properties, and applications. Delves into future directions and opportunities. Written for researchers,
advanced students, and industry professionals, Self-Healing Cementitious Materials: Technologies,
Evaluation Methods, and Applications offers a detailed view of an important emerging technology in
materials science, civil engineering, and related fields.

Self-Healing Cementitious Materials

This book covers smart polymer nanocomposites with perspectives for application in energy har-
vesting, as self-healing materials, or shape memory materials. The book is application-oriented and
describes different types of polymer nanocomposites, such as elastomeric composites, thermoplastic
composites, or conductive polymer composites. It outlines their potential for applications, which would
meet some of the most important challenges nowadays: for harvesting energy, as materials with the
capacity to self-heal, or as materials memorizing a given shape.The book brings together these different
applications for the first time in one single platform. Chapters are ordered both by the type of composites
and by the target applications. Readers will thus find a good overview, facilitating a comparison of
the different smart materials and their applications. The book will appeal to scientists in the fields of
chemistry, material science and engineering, but also to technologists and physicists, from graduate
student level to researcher and professional.

Smart Polymer Nanocomposites
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