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This book provides in-depth knowledge to solve engineering, geometrical,
mathematical, and scientific problems with the help of advanced computational
methods with a focus on mechanical and materials engineering. Divided into three
subsections covering design and fluids, thermal engineering and materials engineering,
each chapter includes exhaustive literature review along with thorough analysis and
future research scope. Major topics covered pertains to computational fluid dynamics,
mechanical performance, design, and fabrication including wide range of applications in
industries as automotive, aviation, electronics, nuclear and so forth. Covers
computational methods in design and fluid dynamics with a focus on computational fluid
dynamics Explains advanced material applications and manufacturing in labs using
novel alloys and introduces properties in material Discusses fabrication of graphene
reinforced magnesium metal matrix for orthopedic applications Illustrates simulation
and optimization gear transmission, heat sink and heat exchangers application
Provides unique problem-solution approach including solutions, methodology,
experimental setup, and results validation This book is aimed at researchers, graduate
students in mechanical engineering, computer fluid dynamics,fluid mechanics,
computer modeling, machine parts, and mechatronics.
This book contains detailed insights on the calculus of variations that studies the
equilibrium density matrix for many-particle Fermi systems. There are two
approximations taken into account in the book. The simplest one is the mean field
approximation. The second approximation applies not only to the particle distribution
pattern but also to the correlation function. The variational principle for electron
distribution function among wave vectors has been denoted in the work. The method
that makes using the density matrix for finding the valence electron energy in metal has
been proposed. It has been proved that the Coulomb interaction of electrons in a crystal
lattice results in production of the model Hamiltonian consisting of two components.
One component describes attraction of electrons with the equal wave vectors inducing
formation of specific electron pairs. The other component describes repulsion of
electrons with the wave vectors being equal by size and opposite by direction. This
component denotes the anisotropy regarding distribution of electrons among wave
vectors thus indicating the superconducting substance ability. The Fermi-Dirac
distribution function, as considered together with the model Hamiltonian, explains all the
properties exhibited by superconductors. Thus, the effect of a magnetic field on the
superconducting states is studied in the book. The book can be interesting for senior
schoolchildren, students of higher educational institutions, postgraduates and teachers.
Materials science and engineering (MSE) contributes to our everyday lives by making
possible technologies ranging from the automobiles we drive to the lasers our
physicians use. Materials Science and Engineering for the 1990s charts the impact of
MSE on the private and public sectors and identifies the research that must be
conducted to help America remain competitive in the world arena. The authors discuss
what current and future resources would be needed to conduct this research, as well as
the role that industry, the federal government, and universities should play in this
endeavor.
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This three-volume set addresses a new knowledge of function materials, their
processing, and their characterizations. "Functional and Smart Materials", covered the
synthesis and fabrication route of functional and smart materials for universal
applications such as material science, mechanical engineering, manufacturing,
metrology, nanotechnology, physics, chemical, biology, chemistry, civil engineering,
and food science. "Advanced Manufacturing and Processing Technology" covers the
advanced manufacturing technologies includes coating, deposition, cladding,
nanotechnology, surface finishing, precision machining, processing, and emerging
advanced manufacturing technologies for processing of materials for functional
applications. "Characterization, Testing, Measurement and Metrology" covered the
application of new and advanced characterization techniques to investigate and
analysis the processed materials.
This volume deals with topical problems concerning technology and design in
construction of modern metamaterials. The authors construct the models of
mechanical, electromechanical and acoustical behavior of the metamaterials, which are
founded upon mechanisms existing on micro-level in interaction of elementary
structures of the material. The empiric observations on the phenomenological level are
used to test the created models. The book provides solutions, based on fundamental
methods and models using the theory of wave propagation, nonlinear theories and
composite mechanics for media with micro- and nanostructure. They include the
models containing arrays of cracks, defects, with presence of micro- and nanosize
piezoelectric elements and coupled physical-mechanical fields of different nature. The
investigations show that the analytical, numerical and experimental methods permit
evaluation of the qualitative and quantitative properties of the materials of this sort, with
diagnosis of their effective characteristics, frequency intervals of effective energetic
cutting and passing, as well as effective regimes of damage evaluation by the acoustic
methods.
This book includes selected, peer-reviewed contributions from the 2018 International
Conference on “Physics and Mechanics of New Materials and Their Applications”,
PHENMA 2018, held in Busan, South Korea, 9–11 August 2018. Focusing on
manufacturing techniques, physics, mechanics, and applications of modern materials
with special properties, it covers a broad spectrum of nanomaterials and structures,
ferroelectrics and ferromagnetics, and other advanced materials and composites. The
authors discuss approaches and methods in nanotechnology; newly developed,
environmentally friendly piezoelectric techniques; and physical and mechanical studies
of the microstructural and other properties of materials. Further, the book presents a
range of original theoretical, experimental and computational methods and their
application in the solution of various technological, mechanical and physical problems.
Moreover, it highlights modern devices demonstrating high accuracy, longevity and the
ability to operate over wide temperature and pressure ranges or in aggressive media.
The developed devices show improved characteristics due to the use of advanced
materials and composites, opening new horizons in the investigation of a variety of
physical and mechanical processes and phenomena.
This book presents selected peer-reviewed contributions from the 2019 International
Conference on “Physics and Mechanics of New Materials and Their Applications”,
PHENMA 2019 (Hanoi, Vietnam, 7–10 November, 2019), divided into four scientific
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themes: processing techniques, physics, mechanics, and applications of advanced
materials. The book describes a broad spectrum of promising nanostructures, crystals,
materials and composites with special properties. It presents nanotechnology
approaches, modern environmentally friendly techniques and physical-chemical and
mechanical studies of the structural-sensitive and physical–mechanical properties of
materials. The obtained results are based on new achievements in material sciences
and computational approaches, methods and algorithms (in particular, finite-element
and finite-difference modeling) applied to the solution of different technological,
mechanical and physical problems. The obtained results have a significant interest for
theory, modeling and test of advanced materials. Other results are devoted to
promising devices demonstrating high accuracy, longevity and new opportunities to
work effectively under critical temperatures and high pressures, in aggressive media,
etc. These devices demonstrate improved comparative characteristics, caused by
developed materials and composites, allowing investigation of physio-mechanical
processes and phenomena based on scientific and technological progress.
This book deals with theoretical aspects of modelling the mechanical behaviour of
manufacturing, processing, transportation or other systems in which the processed or
supporting material is travelling through the system. Examples of such applications
include paper making, transmission cables, band saws, printing presses, manufacturing
of plastic films and sheets, and extrusion of aluminium foil, textiles and other materials.
The work focuses on out-of-plane dynamics and stability analysis for isotropic and
orthotropic travelling elastic and viscoelastic materials, with and without fluid-structure
interaction, using analytical and semi-analytical approaches. Also topics such as
fracturing and fatigue are discussed in the context of moving materials. The last part of
the book deals with optimization problems involving physical constraints arising from
the stability and fatigue analyses, including uncertainties in the parameters. The book is
intended for researchers and specialists in the field, providing a view of the mechanics
of axially moving materials. It can also be used as a textbook for advanced courses on
this specific topic. Considering topics related to manufacturing and processing, the
book can also be applied in industrial mathematics.
This book describes efficient and safe repair operations for pipelines, and develops new
methods for the detection and repair of volumetric surface defects in transmission
pipelines. It also addresses the physics, mechanics, and applications of advanced
materials used for composite repair of corroded pipelines. Presenting results obtained
in the European Commission’s INNOPIPES FRAMEWORK 7 programme, it develops
long-range ultrasonic and phased array technologies for pipeline diagnostics, and
explores their interactions with discontinuities and directional properties of ultrasonic
antenna array. The book subsequently shares the results of non-destructive testing for
different types of materials applications and advanced composite repair systems, and
characterizes the mechanical properties by means of fracture methods and nondestructive techniques. In turn, the book assesses the currently available technologies
for reinforcement of pipelines, drawing on the experience gai ned by project partners,
and evaluates the recovery of the carrying capacity of pipeline sections with local
corrosion damage by means of analytical and numerical procedures. It develops an
optimization method based on the planning of experiments and surface techniques for
advanced composite repair systems, before validating the numerical models developed
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and experimentally gauging the effectiveness of composite repair with the help of fullscale hydraulic tests.
This book focuses on advanced processing of new and emerging materials, and
advanced manufacturing systems based on thermal transport and fluid flow. It
examines recent areas of considerable growth in new and emerging manufacturing
techniques and materials, such as fiber optics, manufacture of electronic components,
polymeric and composite materials, alloys, microscale components, and new devices
and applications. The book includes analysis, mathematical modeling, numerical
simulation and experimental study of processes for prediction, design and optimization.
It discusses the link between the characteristics of the final product and the basic
transport mechanisms and provides a foundation for the study of a wide range of
manufacturing processes. Focuses on new and advanced methods of manufacturing
and materials processing with traditional methods described in light of the new
approaches; Maximizes reader understanding of the fundamentals of how materials
change, what transport processes are involved, and how these can be simulated and
optimized - concepts not covered elsewhere; Introduces new materials and applications
in manufacturing and summarizes traditional processing methods, such as heat
treatment, extrusion, casting, injection molding, and bonding, to show how they have
evolved and how they could be used for meeting the challenges that we face today.
Advanced materials and composites play a very important role in prospective directions
of modern science and technology, defining the quick development of technique and
industry. Intense chemical, physical, and mechanical R&D of modern numerical
approaches and methods of mathematical modeling are necessary for development
and improvement of material properties. These PHENMA 2017 Proceedings are
devoted to the development and solution seeking of different actual problems into a
framework of the pointed research directions. The book presents new results of
internationally recognized scientific teams in the fields of materials science, physics,
mechanics, manufacturing techniques and technologies of advanced materials,
operating in diapasons from the nanometer level to the macroscopic level. The
proposed theoretical and experimental methods are devoted to new approaches and
methods for fabrication of nanomaterials, (environmentally-friendly) piezoelectrics,
magnetic and other advanced materials and composites. In particular, this book
presents new results of theoretical and experimental analysis of advanced materials
and devices with previously given and improved characteristics, developed on the basis
of methods of electric elasticity and physics of condensed matter. Our results cover
numerical approaches (in particular, finite-element, finite-difference and boundaryelement modeling) developed on the basis of original computer software, demonstrating
new fascinating results for advanced materials and devices. The developed materials
with special properties and novel devices demonstrate higher and improved properties
in comparison with corresponding characteristics of the competitive publications. In the
result, it gives a new knowledge, which is necessary for numerous applications. The
developed theoretical, computational and test methods, manufactured experimental
devices and setups possess significant possibilities and demonstrate improvements in
the study of various structure-sensitive properties of solids and media. This collection
presents selected reports of the 2017 International Conference on Physics, Mechanics
of New Materials and Their Applications (PHENMA 2017, October 14-16, 2017,
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Jabalpur, India), http://phenma2017.math.sfedu.ru; http://phenma2017.iiitdmj.ac.in. This
book is addressed to students, post-graduate students, scientists and engineers that
are studying and developing a new generation of nanomaterials and nanostructures,
piezoelectrics and magnetic materials, other promising materials, and also various
devices, manufactured on their base and intended for numerous applications in various
regions of science, technique and technology. This book presents new investigations
and scientific results in condensed matter physics, materials science, physical and
mechanical experiments, processing techniques and engineering of nanomaterials,
piezoelectrics, ferromagnetics and other advanced materials and composites,
numerical methods, and various promising applications (including industrial) and
developed devices.
This proceedings volume presents selected and peer reviewed 50 reports of the 2015
International Conference on “Physics and Mechanics of New Materials and Their
Applications” (Azov, Russia, 19-22 May, 2015), devoted to 100th Anniversary of the
Southern Federal University, Russia. The book presents processing techniques,
physics, mechanics, and applications of advanced materials. The book is concentrated
on some nanostructures, ferroelectric crystals, materials and composites and other
materials with specific properties. In this book are presented nanotechnology
approaches, modern piezoelectric techniques, physical and mechanical studies of the
structure-sensitive properties of the materials. A wide spectrum of mathematical and
numerical methods is applied to the solution of different technological, mechanical and
physical problems for applications. Great attention is devoted to novel devices with high
accuracy, longevity and extended possibilities to work in a large scale of temperatures
and pressure ranges, aggressive media, etc. The characteristics of materials and
composites with improved properties is shown, and new possibilities in studying of
various physico-mechanical processes and phenomena are demonstrated.
This book includes selected technical papers presented at the First Structural Integrity
Conference and Exhibition (SICE-2016). The papers, by eminent scientists and
academicians working in the areas of structural integrity, life prediction, and condition
monitoring, are classified under the domains of: aerospace, fracture mechanics, fatigue,
creep-fatigue interactions, civil structures, experimental techniques, computation
mechanics, polymer and metal matrix composites, life prediction, mechanical design,
energy and transport, bio-engineering, structural health monitoring, nondestructive
testing, failure analysis, materials processing, stress corrosion cracking, reliability and
risk analysis. The contents of this volume will be useful to researchers, students and
practicing engineers alike.
This book presents selected peer-reviewed contributions from the 2020 International
Conference on "Physics and Mechanics of New Materials and Their Applications",
PHENMA 2020 (26-29 March 2021, Kitakyushu, Japan), focusing on processing
techniques, physics, mechanics, and applications of advanced materials. The book
describes a broad spectrum of promising nanostructures, crystal structures, materials,
and composites with unique properties. It presents nanotechnological design
approaches, environmental-friendly processing techniques, and physicochemical as
well as mechanical studies of advanced materials. The selected contributions describe
recent progress in computational materials science methods and algorithms (in
particular, finite-element and finite-difference modelling) applied to various
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technological, mechanical, and physical problems. The presented results are important
for ongoing efforts concerning the theory, modelling, and testing of advanced materials.
Other results are devoted to promising devices with higher accuracy, increased
longevity, and greater potential to work effectively under critical temperatures, high
pressure, and in aggressive environments.
Heterostructured (HS) materials represent an emerging class of materials that are
expected to become a major research field for the communities of materials,
mechanics, and physics in the next couple of decades. One of the biggest advantages
of HS materials is that they can be produced by large-scale industrial facilities and
technologies and therefore can be commercialized without the scaling up and high-cost
barriers that are often encountered by other advanced materials. This book collects
recent papers on the progress in the field of HS materials, especially their fundamental
physics. The papers are arranged in a sequence of chapters that will help new
researchers entering the field to have a quick and comprehensive understanding of HS
materials, including the fundamentals and recent progress in their processing,
characterization, and properties.
Atomic force microscopy is a surface analytical technique used in air, liquids or a
vacuum to generate very high-resolution topographic images of a surface, down to
atomic resolution. This book is not only for students but also for professional engineers
who are working in the industry as well as specialists. This book aims to provide the
reader with a comprehensive overview of the new trends, research results and
development of atomic force microscopy. The chapters for this book have been written
by respected and well-known researchers and specialists from different countries. We
hope that after studying this book, you will have objective knowledge about the possible
uses of atomic force microscopy in many scientific aspects of our civilisation.
Composite materials have been well developed to meet the challenges of high-performing
material properties targeting engineering and structural applications. The ability of composite
materials to absorb stresses and dissipate strain energy is vastly superior to that of other
materials such as polymers and ceramics, and thus they offer engineers many mechanical,
thermal, chemical and damage-tolerance advantages with limited drawbacks such as
brittleness. Composite Materials: Manufacturing, Properties and Applications presents a
comprehensive review of current status and future directions, latest technologies and
innovative work, challenges and opportunities for composite materials. The chapters present
latest advances and comprehensive coverage of material types, design, fabrication, modelling,
properties and applications from conventional composite materials to advanced composites
such as nanocomposites, self-healing and smart composites. The book targets researchers in
the field of advanced composite materials and ceramics, students of materials science and
engineering at the postgraduate level, as well as material engineers and scientists working in
industrial R& D sectors for composite material manufacturing. Comprehensive coverage of
material types, design, fabrication, modelling, properties and applications from conventional
composite materials to advanced composites such as nanocomposites, self-healing and smart
composites Features latest advances in terms of mechanical properties and other material
parameters which are essential for designers and engineers in the composite and composite
reinforcement manufacturing industry, as well as all those with an academic research interest
in the subject Offers a good platform for end users to refer to the latest technologies and topics
fitting into specific applications and specific methods to tackle manufacturing or material
processing issues in relation to different types of composite materials
Composite materials find diverse applications in areas including aerospace, automotive,
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architecture, energy, marine and military. This comprehensive textbook discusses three
important aspects including manufacturing, mechanics and dynamic mechanical analysis of
composites. The textbook comprehensively presents fundamental concepts of composites,
manufacturing techniques and advanced topics including as advances in composite materials
in various fields, viscoelastic behavior of composites, toughness of composites and Nano
mechanics of composites in a single volume. Topics such as polymer matrix composites, metal
matrix composites, ceramic matrix composites, micromechanical behavior of a lamina,
micromechanics and nanomechanics are discussed in detail. Aimed at senior undergraduate
and graduate students for a course on composite materials in the fields of mechanical
engineering, automobile engineering and electronics engineering, this book: Discusses
mechanics and manufacturing techniques of composite materials in a single volume. Explains
viscoelastic behavior of composites in a comprehensive manner. Covers fatigue, creep and
effect of thermal stresses on composites. Discusses concepts including bending, buckling and
vibration of laminated plates in detail. Explains dynamic mechanical analysis (DMA) of
composites.
In the last decades, advanced materials and mechanics has become a hot topic in
engineering. Recent trends show that the application of nanotechnology and environmental
science together with advanced materials and mechanics are playing an increasingly important
role in engineering applications. For catching up with this current trend, this boo
The engineering of materials with advanced features is driving the research towards the design
of innovative materials with high performances. New materials often deliver the best solution
for structural applications, precisely contributing towards the finest combination of mechanical
properties and low weight. The mimicking of nature's principles lead to a new class of structural
materials including biomimetic composites, natural hierarchical materials and smart materials.
Meanwhile, computational modeling approaches are the valuable tools complementary to
experimental techniques and provide significant information at the microscopic level and
explain the properties of materials and their very existence. The modeling also provides useful
insights to possible strategies to design and fabricate materials with novel and improved
properties. The book brings together these two fascinating areas and offers a comprehensive
view of cutting-edge research on materials interfaces and technologies the engineering
materials. The topics covered in this book are divided into 2 parts: Engineering of Materials,
Characterizations & Applications and Computational Modeling of Materials. The chapters
include the following: Mechanical and resistance behavior of structural glass beams
Nanocrystalline metal carbides - microstructure characterization SMA-reinforced laminated
glass panel Sustainable sugarcane bagasse cellulose for papermaking Electrospun scaffolds
for cardiac tissue engineering Bio-inspired composites Density functional theory for studying
extended systems First principles based approaches for modeling materials Computer aided
materials design Computational materials for stochastic electromagnets Computational
methods for thermal analysis of heterogeneous materials Modelling of resistive bilayer
structures Modeling tunneling of superluminal photons through Brain Microtubules Computer
aided surgical workflow modeling Displaced multiwavelets and splitting algorithms
Polymers are used in everything from nylon stockings to commercial aircraft to artificial heart
valves, and they have a key role in addressing international competitiveness and other national
issues. Polymer Science and Engineering explores the universe of polymers, describing their
properties and wide-ranging potential, and presents the state of the science, with a hard look at
downward trends in research support. Leading experts offer findings, recommendations, and
research directions. Lively vignettes provide snapshots of polymers in everyday applications.
The volume includes an overview of the use of polymers in such fields as medicine and
biotechnology, information and communication, housing and construction, energy and
transportation, national defense, and environmental protection. The committee looks at the
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various classes of polymers--plastics, fibers, composites, and other materials, as well as
polymers used as membranes and coatings--and how their composition and specific methods
of processing result in unparalleled usefulness. The reader can also learn the science behind
the technology, including efforts to model polymer synthesis after nature's methods, and
breakthroughs in characterizing polymer properties needed for twenty-first-century
applications. This informative volume will be important to chemists, engineers, materials
scientists, researchers, industrialists, and policymakers interested in the role of polymers, as
well as to science and engineering educators and students.
Selected peer-reviewed full text research papers from the 16th International Symposium on
Advanced Materials (16th ISAM) Selected, peer-reviewed papers from the 16th International
Symposium on Advanced Materials (ISAM), October 21-25, 2019, Islamabad, Pakistan
Mechanics of Materials in Modern Manufacturing Methods and Processing Techniques
provides a detailed overview of the latest developments in the mechanics of modern metal
forming manufacturing. Focused on mechanics as opposed to process, it looks at the
mechanical behavior of materials exposed to loading and environmental conditions related to
modern manufacturing processes, covering deformation as well as damage and fracture
processes. The book progresses from forming to machining and surface-treatment processes,
and concludes with a series of chapters looking at recent and emerging technologies. Other
topics covered include simulations in autofrettage processes, modeling strategies related to
cutting simulations, residual stress caused by high thermomechanical gradients and pultrusion,
as well as the mechanics of the curing process, forging, and cold spraying, among others.
Some non-metallic materials, such as ceramics and composites, are covered as well.
Synthesizes the latest research in the mechanics of modern metal forming processes
Suggests theoretical models and numerical codes to predict mechanical responses Covers
mechanics of shot peening, pultrusion, hydroforming, magnetic pulse forming Considers
applicability of different materials and processes for optimum performance
This book presents new approaches to R&D of piezoelectric actuators and generators of
different types based on established, original constructions and contemporary research into
framework of theoretical, experimental, and numerical methods of physics, mechanics, and
materials science. Improved technical solutions incorporated into the devices demonstrate high
output values of voltage and power, allowing application of the goods in various areas of
energy harvesting. The book is divided into seven chapters, each presenting main results of
the chapter, along with a brief exposition of novel findings from around the world proving
context for the author’s results. It presents particular results of the Soviet and Russian schools
of Mechanics and Material Sciences not previously available outside of Russia.

This book discusses advanced materials and manufacturing processes with
insights and overviews on tribology, automation, mechanical, biomedical, and
aerospace engineering, as well as the optimization of industrial applications. The
book explores the different types of composite materials while reporting on the
design considerations and applications of each. Offering an overview of futuristic
research areas, the book examines various engineering optimization and multicriteria decision-making techniques and introduces a specific control framework
used in analyzing processes. The book includes problem analyses and solving
skills and covers different types of composite materials, their design
considerations, and applications. This book is an informational resource for
advanced undergraduate and graduate students, researchers, scholars, and field
professionals, providing an update on the current advancements in the field of
manufacturing processes.
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Advanced materials are the basis of modern science and technology. This
proceedings volume presents a broad spectrum of studies of novel materials
covering their processing techniques, physics, mechanics, and applications. The
book is concentrated on nanostructures, ferroelectric crystals, materials and
composites, materials for solar cells and also polymeric composites.
Nanotechnology approaches, modern piezoelectric techniques and also latest
achievements in materials science, condensed matter physics, mechanics of
deformable solids and numerical methods are presented. Great attention is
devoted to novel devices with high accuracy, longevity and extended possibilities
to work in wide temperature and pressure ranges, aggressive media etc. The
characteristics of materials and composites with improved properties opening
new possibilities of various physical processes, in particular transmission and
receipt of signals under water, are described.
This is the only book to cover the most recent developments in applied quantum
theory and their use in modeling materials properties. It describes new
approaches to modeling disordered alloys and focuses on those approaches that
combine the most efficient quantum-level theories of random alloys with the most
sophisticated numerical techniques. In doing so, it establishes a theoretical
insight into the electronic structure of complex materials such as stainless steels,
Hume-Rothery alloys and silicates.
Principles of Composite Material Mechanics covers a unique blend of classical
and contemporary mechanics of composites technologies. It presents analytical
approaches ranging from the elementary mechanics of materials to more
advanced elasticity and finite element numerical methods, discusses novel
materials such as nanocomposites and hybrid multiscale composites, and
examines the hygrothermal, viscoelastic, and dynamic behavior of composites.
This fully revised and expanded Fourth Edition of the popular bestseller reflects
the current state of the art, fresh insight gleaned from the author’s ongoing
composites research, and pedagogical improvements based on feedback from
students, colleagues, and the author’s own course notes. New to the Fourth
Edition New worked-out examples and homework problems are added in most
chapters, bringing the grand total to 95 worked-out examples (a 19% increase)
and 212 homework problems (a 12% increase) Worked-out example problems
and homework problems are now integrated within the chapters, making it clear
to which section each example problem and homework problem relates Answers
to selected homework problems are featured in the back of the book Principles of
Composite Material Mechanics, Fourth Edition provides a solid foundation upon
which students can begin work in composite materials science and engineering.
A complete solutions manual is included with qualifying course adoption.
Special topic volume with invited peer reviewed papers only
This handbook provides the most comprehensive, up-to-date and easy-to-apply
information on the physics, mechanics, reliability and packaging of micro- and
opto-electronic materials. It details their assemblies, structures and systems, and
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each chapter contains a summary of the state-of-the-art in a particular field. The
book provides practical recommendations on how to apply current knowledge
and technology to design and manufacture. It further describes how to operate a
viable, reliable and cost-effective electronic component or photonic device, and
how to make such a device into a successful commercial product.
The developed original principles and approaches for advanced materials and
composites (ferro-piezoelectrics, nanostructures, functional materials and
polymeric structures etc.) defines the main achievements and directions of
modern natural and technical sciences, technologies, techniques and industry.
Direct improvement of the materials and devices characteristics are based on
numerous chemical, physical and mechanical studies, modern numerical
approaches and methods of mathematical modeling and physical experiment.
These PHENMA 2018 proceedings are devoted to development and solution of
different actual problems into framework of the above-mentioned scientific
directions. The proposed book presents interesting original results in theoretical,
computational and experimental methods, which allow manufacturing nanomaterials and composites (for example, ferro-piezoelectrical and environmentallyfriendly), and other materials in different scale levels with before given and
improved properties. The materials could be obtained due to reprocessing natural
materials, wasters, fruits and plants. These proceedings also discuss results of
mathematical modeling and experimental studies of advanced devices
(piezoelectric transducers, energy-harvesters, different sensors, medical devices
etc.). The presented studies are based on the new generation nano-materials,
ferro-piezoelectrics and other structure-sensitive materials with special
properties. The book treats promising modern nano- and microstructure
techniques for manufacture of different novel materials (for example,
nanostructures) and devices, which are very important for educational purposes
and industry, unification and development of various expertises, designs and
analyzes. The book presents new results of internationally recognized scientific
teams in different areas of materials science, condensed matter physics, physical
and mechanical theory and experiment, processing techniques and engineering
of advanced materials and composites, numerical methods and numerous
applications. These results are devoted to R&D of advanced piezo-ferroelectrics,
nanostructures, other promising materials and composites with specific
properties, based on the developed processing techniques and modern
approaches of chemistry, physics, mechanics and materials science, and also
wide spectrum of applications including industry and marketing. The book
presents a wide spectrum of results, obtained on the base of original
mathematical models, physical experiments, computer modeling, and nano- and
piezoelectric applications. This collection presents 50 selected reports of the
2018 International Conference on "Physics, Mechanics of New Materials and
Their Applications" (PHENMA 2018, August 9-11, 2018, Busan, South Korea),
http://phenma2018.math.sfedu.ru. The book is addressed to students, postPage 10/14
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graduate students, scientists and engineers, investigating and developing a new
generation of nano-materials and nano-composites, piezo-ferroelectrics, other
advanced materials with structure-sensitive properties, and also different devices,
manufactured on their base and used in numerous applications in various areas
of science, technique and technology. The book presents new research methods
and scientific results in the condensed matter physics, materials science,
physical and mechanical experiment, processing techniques and engineering of
nanomaterials, piezoelectrics and other advanced materials and composites,
numerical methods, and also different applications and developed devices.
This book disseminates recent research, theories, and practices relevant to the
areas of surface engineering and the processing of materials for functional
applications in the aerospace, automobile, and biomedical industries. The book
focuses on the hidden technologies and advanced manufacturing methods that
may not be standardized by research institutions but are greatly beneficial to
material and manufacturing industrial engineers in many ways. It details projects,
research activities, and innovations in a global platform to strengthen the
knowledge of the concerned community. The book covers surface engineering
including coating, deposition, cladding, nanotechnology, surface finishing,
precision machining, processing, and emerging advanced manufacturing
technologies to enhance the performance of materials in terms of corrosion,
wear, and fatigue. The book captures the emerging areas of materials science
and advanced manufacturing engineering and presents recent trends in research
for researchers, field engineers, and academic professionals.
In the dynamic digital age, the widespread use of computers has transformed
engineering and science. A realistic and successful solution of an engineering problem
usually begins with an accurate physical model of the problem and a proper
understanding of the assumptions employed. With computers and appropriate software
we can model and analyze complex physical systems and problems. However, efficient
and accurate use of numerical results obtained from computer programs requires
considerable background and advanced working knowledge to avoid blunders and the
blind acceptance of computer results. This book provides the background and
knowledge necessary to avoid these pitfalls, especially the most commonly used
numerical methods employed in the solution of physical problems. It offers an in-depth
presentation of the numerical methods for scales from nano to macro in nine selfcontained chapters with extensive problems and up-to-date references, covering:
Trends and new developments in simulation and computation Weighted residuals
methods Finite difference methods Finite element methods Finite strip/layer/prism
methods Boundary element methods Meshless methods Molecular dynamics
Multiphysics problems Multiscale methods
Physical Metallurgy and Advanced Materials is the latest edition of the classic book
previously published as Modern Physical Metallurgy and Materials Engineering. Fully
revised and expanded, this new edition is developed from its predecessor by including
detailed coverage of the latest topics in metallurgy and material science. It emphasizes
the science, production and applications of engineering materials and is suitable for all
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post-introductory materials science courses. This book provides coverage of new
materials characterization techniques, including scanning tunneling microscopy (STM),
atomic force microscopy (AFM), and nanoindentation. It also boasts an updated
coverage of sports materials, biomaterials and nanomaterials. Other topics range from
atoms and atomic arrangements to phase equilibria and structure; crystal defects;
characterization and analysis of materials; and physical and mechanical properties of
materials. The chapters also examine the properties of materials such as advanced
alloys, ceramics, glass, polymers, plastics, and composites. The text is easy to navigate
with contents split into logical groupings: fundamentals, metals and alloys, nonmetals,
processing and applications. It includes detailed worked examples with real-world
applications, along with a rich pedagogy comprised of extensive homework exercises,
lecture slides and full online solutions manual (coming). Each chapter ends with a set of
questions to enable readers to apply the scientific concepts presented, as well as to
emphasize important material properties. Physical Metallurgy and Advanced Materials
is intended for senior undergraduates and graduate students taking courses in
metallurgy, materials science, physical metallurgy, mechanical engineering, biomedical
engineering, physics, manufacturing engineering and related courses. Renowned
coverage of metals and alloys, plus other materials classes including ceramics and
polymers. Updated coverage of sports materials, biomaterials and nanomaterials.
Covers new materials characterization techniques, including scanning tunneling
microscopy (STM), atomic force microscopy (AFM), and nanoindentation. Easy to
navigate with contents split into logical groupings: fundamentals, metals and alloys,
nonmetals, processing and applications. Detailed worked examples with real-world
applications. Rich pedagogy includes extensive homework exercises.
In Density Matrix Theories in Quantum Physics, the author explores new possibilities
for the main quantities in quantum physics – the statistical operator and the density
matrix. The starting point in this exploration is the Lindblad equation for the statistical
operator, where the main element of influence on a system by its environment is the
dissipative operator. Bondarev has developed the theory of the harmonic oscillator, in
which he finds the density matrix and proves the Heisenberg relation. Bondarev has
written the dissipative diffusion and attenuation operators and proven the equivalence
of the Wigner and Fokker–Planck equations using them. He further develops theories of
the light-emitting diode and ball lightning. Bondarev also derives equations for the
density matrix of a single particle and a system of identical particles. These equations
have a remarkable property: when the density matrix has a diagonal shape they turn
into a quantum kinetic equation for probability. Additional chapters in the book present
new theories of experimentally discovered phenomena, such as the step kinetics of
bimolecular reactions in solids, superconductivity, superfluidity, the energy spectrum of
an arbitrary atom, lasers, spasers, and graphene. Density Matrix Theories in Quantum
Physics is an informative reference for theoretical physicists interested in new theories
on the subject of complex physical phenomena, quantum theory and density matrices.
This book presents selected peer-reviewed contributions from the 2017 International
Conference on “Physics and Mechanics of New Materials and Their Applications”,
PHENMA 2017 (Jabalpur, India, 14–16 October, 2017), which is devoted to processing
techniques, physics, mechanics, and applications of advanced materials. The book
focuses on a wide spectrum of nanostructures, ferroelectric crystals, materials and
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composites as well as promising materials with special properties. It presents
nanotechnology approaches, modern environmentally friendly piezoelectric and
ferromagnetic techniques and physical and mechanical studies of the structural and
physical–mechanical properties of materials. Various original mathematical and
numerical methods are applied to the solution of different technological, mechanical
and physical problems that are interesting from theoretical, modeling and experimental
points of view. Further, the book highlights novel devices with high accuracy, longevity
and extended capabilities to operate under wide temperature and pressure ranges and
aggressive media, which show improved characteristics, thanks to the developed
materials and composites, opening new possibilities for different physico-mechanical
processes and phenomena.
Research in nano and cell mechanics has received much attention from the scientific
community as a result of society needs and government initiatives to accelerate
developments in materials, manufacturing, electronics, medicine and healthcare,
energy, and the environment. Engineers and scientists are currently engaging in
increasingly complex scientific problems that require interdisciplinary approaches. In
this regard, studies in this field draw from fundamentals in atomistic scale phenomena,
biology, statistical and continuum mechanics, and multiscale modeling and
experimentation. As a result, contributions in these areas are spread over a large
number of specialized journals, which prompted the Editors to assemble this book.
Nano and Cell Mechanics: Fundamentals and Frontiers brings together many of the
new developments in the field for the first time, and covers fundamentals and frontiers
in mechanics to accelerate developments in nano- and bio-technologies. Key features:
• Provides an overview of recent advances in nano and cell mechanics. • Covers
experimental, analytical, and computational tools used to investigate biological and
nanoscale phenomena. • Covers fundamentals and frontiers in mechanics to
accelerate developments in nano- and bio-technologies. • Presents multiscalemultiphysics modeling and experimentation techniques. • Examines applications in
materials, manufacturing, electronics, medicine and healthcare. Nano and Cell
Mechanics: Fundamentals and Frontiers is written by internationally recognized experts
in theoretical and applied mechanics, applied physics, chemistry, and biology. It is an
invaluable reference for graduate students of nano- and bio-technologies, researchers
in academia and industry who are working in nano and cell mechanics, and
practitioners who are interested in learning about the latest analysis tools. The book
can also serve as a text for graduate courses in theoretical and applied mechanics,
mechanical engineering, materials science, and applied physics.
This book commemorates the 80th birthday of Prof. W. Pietraszkiewicz, a prominent
specialist in the field of general shell theory. Reflecting Prof. Pietraszkiewicz’s focus,
the respective papers address a range of current problems in the theory of shells. In
addition, they present other structural mechanics problems involving dimensionreduced models. Lastly, several applications are discussed, including material models
for such dimension-reduced structures.
This Edited Volume Memristors - Circuits and Applications of Memristor Devices is a
collection of reviewed and relevant research chapters, offering a comprehensive
overview of recent developments in the field of Engineering. The book comprises single
chapters authored by various researchers and edited by an expert active in the physical
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sciences, engineering, and technology research areas. All chapters are complete in
itself but united under a common research study topic. This publication aims at
providing a thorough overview of the latest research efforts by international authors on
physical sciences, engineering, and technology,and open new possible research paths
for further novel developments.
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