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Advanced Materials Physics Mechanics And Applications Springer Proceedings In Physics
Collection of selected, peer reviewed papers from the 2013 International Conference on Advanced Materials & Sports Equipment Design (AMSED 2013), September
21-23, 2013, Singapore. Volume is indexed by Thomson Reuters CPCI-S (WoS). The 73 papers are grouped as follows: Chapter 1: Materials and Their Application;
Chapter 2: Biochemistry and Medicine; Chapter 3: Engineering Research; Chapter 4: Development of Sport Equipment; Chapter 5: Computer Technology in Sports;
Chapter 6: Applied Research in Sport.
The book presents interesting examples of recent developments in this area. Among the studied materials are bulk metallic glasses, metamaterials, special
composites, piezoelectric smart structures, nonwovens, etc. The last decades have seen a large extension of types of materials employed in various applications. In
many cases these materials demonstrate mechanical properties and performance that vary significantly from those of their traditional counterparts. Such uniqueness is
sought – or even specially manufactured – to meet increased requirements on modern components and structures related to their specific use. As a result, mechanical
behaviors of these materials under different loading and environmental conditions are outside the boundaries of traditional mechanics of materials, presupposing
development of new characterization techniques, theoretical descriptions and numerical tools. The book presents interesting examples of recent developments in this
area. Among the studied materials are bulk metallic glasses, metamaterials, special composites, piezoelectric smart structures, nonwovens, etc.
The main aim of this book is to demonstrate the fundamental theory of advanced solid mechanics through simplified derivations with details illustrations to deliver the
principal concepts. It covers all conceptual principals on two- and three-dimensional stresses, strains, stress-strain relations, theory of elasticity and theory of plasticity
in any type of solid materials including anisotropic, orthotropic, homogenous and isotropic. Detailed explanation and clear diagrams and drawings are accompanied
with the use of proper jargons and notations to present the ideas and appropriate guide the readers to explore the core of the advanced solid mechanics backed by
case studies and examples. Aimed at undergraduate, senior undergraduate students in advanced solid mechanics, solid mechanics, strength of materials,
civil/mechanical engineering, this book Provides simplified explanation and detailed derivation of correlation and formula implemented in advanced solid mechanics
Covers state of two and three-dimensional stresses and strains in solid materials in various conditions Describes principal constitutive models for various type of
materials include of anisotropic, orthotropic, homogenous and isotropic materials. Includes stress-strain relation and theory of elasticity for solid materials. Explores
inelastic behaviour of material, theory of plasticity and yielding criteria.
This fascinating book is a treatise on real space-age materials. It is a mathematical treatment of a novel concept in material science that characterizes the properties of
dynamic materials—that is, material substances whose properties are variable in space and time. Unlike conventional composites that are often found in nature,
dynamic materials are mostly the products of modern technology developed to maintain the most effective control over dynamic processes.
Modeling, Synthesis and Fracture of Advanced Materials for Industrial and Medical Applications
Mechanics of Advanced Materials
An Introduction to the Mathematical Theory of Dynamic Materials
Mechanics of Structures and Materials XXIV
An Introduction to Engineering Technology
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 physicomechanical processes and phenomena are demonstrated.
For upper-level undergraduates and graduate students: an introduction to the fundamentals of quantum mechanics, emphasizing aspects essential to an
understanding of solid-state theory. Numerous problems (and selected answers), projects, exercises.
This book presents 50 selected peer-reviewed reports from the 2016 International Conference on “Physics and Mechanics of New Materials and Their
Applications”, PHENMA 2016 (Surabaya, Indonesia, 19–22 July, 2016). The Proceedings are devoted to processing techniques, physics, mechanics, and
applications of advanced materials. As such, they examine a wide spectrum of nanostructures, ferroelectric crystals, materials and composites, as well
as other promising materials with special properties. They present nanotechnology approaches, modern environmentally friendly piezoelectric and
ferromagnetic techniques, and physical and mechanical studies of the structural and physical-mechanical properties of the materials discussed. Further,
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a broad range of original mathematical and numerical methods is applied to solve various technological, mechanical and physical problems, which are inte
resting for applications. 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., which show improved characteristics, defined by the developed materials and composites, opening
new possibilities to study different physico-mechanical processes and phenomena.
In the pages of this present monograph readers will find virtually everything they need to know about the latest advanced materials. The authors have
covered almost every angle, including composites, functionally graded materials, and materials for high temperature service. They also examine advanced
approaches to local and non-local analysis of localized damage, and provide a new description of crack deactivation. This highly informative volume also
tackles the material properties for high temperature applications.
Basic Research for Tomorrow's Technology
Mechanics of Materials
Advanced Materials and Technologies for Micro/Nano-Devices, Sensors and Actuators
Volume I Materials Physics - Materials Mechanics. Volume II Physical Design - Reliability and Packaging
Analysis of Properties and Performance
Mechanics of Moving Materials
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.
Advanced materials and their applications based on nanotechnology and piezoelectric approaches are a tremendous interest in modern science and techniques. This book presents processing
techniques, physics, mechanics, and applications of novel materials. The book concentrates on some nanostructures, ferro- and magnetoelectric crystals, materials and composites, materials
for solar cells and polymeric composites. There are present nanotechnology approaches, modern piezoelectric techniques, and also studies of the structure-sensitive properties of the
materials. Great attention is devoted to novel devices with high accuracy, longevity and extended possibilities to work with wide temperature and pressure ranges, which show characteristics
defined by used materials and composites with improved properties opening new possibilities in the study of various physical processes, in particular the transmission and receipt of signals
under water.
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 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.
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 non-destructive 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 and experimentally gauging the effectiveness of composite repair with the help of full-scale hydraulic tests.
Proceedings of the International Conference on “Physics and Mechanics of New Materials and Their Applications”, PHENMA 2017
Advanced Materials by Design
Physics, Mechanics and Applications
Mechanics
Advanced Materials and Structures for Extreme Operating Conditions
Advanced Materials & Sports Equipment Design

This book identifies opportunities, priorities, and challenges for the field of condensed-matter and materials physics. It highlights
exciting recent scientific and technological developments and their societal impact and identifies outstanding questions for future research.
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Topics range from the science of modern technology to new materials and structures, novel quantum phenomena, nonequilibrium physics, soft
condensed matter, and new experimental and computational tools. The book also addresses structural challenges for the field, including
nurturing its intellectual vitality, maintaining a healthy mixture of large and small research facilities, improving the field's integration
with other disciplines, and developing new ways for scientists in academia, government laboratories, and industry to work together. It will
be of interest to scientists, educators, students, and policymakers.
A NATO Advanced Research Workshop (ARW) entitled “Advanced Materials and Technologies for Micro/Nano Devices, Sensors and Actuators” was held
in St. Petersburg, Russia, from June 29 to July 2, 2009. The main goal of the Workshop was to examine (at a fundamental level) the very
complex scientific issues that pertain to the use of micro- and nano-electromechanical systems (MEMS and NEMS), devices and technologies in
next generation commercial and defen- related applications. Micro- and nano-electromechanical systems represent rather broad and diverse
technological areas, such as optical systems (micromirrors, waveguides, optical sensors, integrated subsystems), life sciences and lab
equipment (micropumps, membranes, lab-on-chip, membranes, microfluidics), sensors (bio-sensors, chemical sensors, gas-phase sensors, sensors
integrated with electronics) and RF applications for signal transmission (variable capacitors, tunable filters and antennas, switches,
resonators). From a scientific viewpoint, this is a very multi-disciplinary field, including micro- and nano-mechanics (such as stresses in
structural materials), electronic effects (e. g. charge transfer), general electrostatics, materials science, surface chemistry, interface
science, (nano)tribology, and optics. It is obvious that in order to overcome the problems surrounding next-generation MEMS/NEMS devices and
applications it is necessary to tackle them from different angles: theoreticians need to speak with mechanical engineers, and device
engineers and modelers to listen to surface physicists. It was therefore one of the main objectives of the workshop to bring together a
multidisciplinary team of distinguished researchers.
This volume describes the application of the method of the differential specific forces (MDSF). By using this new method, the solutions to
the problems of a dissipative viscoelastic and elastic-plastic contacts between curvilinear surfaces of two solid bodies can be found. The
novelty is that the forces of viscosity and the forces of elasticity can be found by an integration of the differential specific forces
acting inside an elementary volume of the contact zone. This volume shows that this method allows finding the viscoelastic forces for any
theoretical or experimental dependencies between the distance of mutual approach of two curvilinear surfaces and the radiuses of the contact
area. Also, the derivation of the integral equations of the viscoelastic forces has been given and the equations for the contact pressure
have been obtained. The viscoelastic and elastic-plastic contacts at impact between two spherical bodies have been examined. The equations
for work and energy in the phases of compression and restitution and at the rolling shear have been obtained. Approximate solutions for the
differential equations of movement (displacement) by using the method of equivalent work have been calculated. This new method of
differential specific viscoelastic forces allows us to find the equations for all viscoelastic forces. It is principally different from other
methods that use Hertz’s theory, the classical theory of elasticity and the tensor algebra. This method will be useful in research of contact
dynamics of any shape of contacting surfaces. It also can be used for determination of the dynamic mechanical properties of materials and in
the design of wear-resistant elements and coverings for components of machines and equipment that are in harsh conditions where they are
subjected to the action of flow or jet abrasive particles. This volume will be useful for professional designers of machines and mechanisms
as well as for the design and development of new advanced materials, such as wear-resistant elastic coatings and elements for pneumatic and
hydraulic systems, stop valves, fans, centrifugal pumps, injectors, valves, gate valves, and in other installations.
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 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.
Quantum Mechanics for Applied Physics and Engineering
Novel Materials with Unprecedented Mechanical Properties
Advanced Materials Modelling for Structures
Experimental Techniques in Materials and Mechanics
Proceedings of the 2018 International Conference on Physics, Mechanics of New Materials and Their Applications
Advanced Materials - Studies and Applications
Advanced Aerospace Materials is intended for engineers and students of aerospace, materials, and mechanical engineering. It covers the
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transition from aluminum to composite materials for aerospace structures and will include essential and advanced analyses used in today’s
aerospace industries. Various aspects of design, failure and monitoring of structural components will be derived and presented accompanied by
relevant formulas and analyses.
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 highcost 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.
This book gathers papers presented at the international workshop PMSDAM’19. The respective contributions offer valuable insights for
researchers working on numerical solutions to advanced materials problems. The problems concerning the remineralization of teeth are
considered. Of particular interest are articles exploring topics at the interface of different disciplines.
This book highlights the properties of advanced materials suitable for realizing THz devices, circuits and systems, and processing and
fabrication technologies associated with those. It also discusses some measurement techniques exclusively effective for THz regime, newly
explored materials and recently developed solid-state devices for efficient generation and detection of THz waves, potentiality of
metamaterials for implementing THz passive circuits and bio-sensors, and finally the future of silicon as the base material of THz devices.
The book especially focuses on the recent advancements and several research issues related to THz materials and devices; it also discusses
theoretical, experimental, established, and validated empirical works on these topics.
Proceedings of the International Conference on “Physics and Mechanics of New Materials and Their Applications”, PHENMA 2018
Piezoelectric Actuators and Generators for Energy Harvesting
Research and Development
Techniques, Physics, Mechanics and Applications
Heterostructured Materials
Advanced Materials
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 postintroductory 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.
Monumental study traces the history of mechanical principles chronologically from antiquity through the early 20th century. Contributions of ancient
Greeks, Leonardo, Galileo, Kepler, Lagrange, others. 116 illustrations.
Advanced MaterialsPhysics, Mechanics and ApplicationsSpringer Science & Business Media
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
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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.
Condensed-Matter and Materials Physics
Continuum Mechanics and Theory of Materials
Proceedings of the 24th Australian Conference on the Mechanics of Structures and Materials (ACMSM24, Perth, Australia, 6-9 December 2016)
Physical Metallurgy and Advanced Materials
Advanced Aerospace Materials
Advanced Materials Science and Applied Mechanics
This volume presents the major outcome of the IUTAM symposium on “Advanced Materials Modeling for Structures”. It discusses advances in high temperature materials research, and also to provides a
discussion the new horizon of this fundamental field of applied mechanics. The topics cover a large domain of research but place a particular emphasis on multiscale approaches at several length scales
applied to non linear and heterogeneous materials. Discussions of new approaches are emphasised from various related disciplines, including metal physics, micromechanics, mathematical and
computational mechanics.
This book highlights progress towards the capture, storage, and utilization of energy through the development of advanced materials and systems based on abundant elements, materials, and commodities.
Energy is critical to human sustainability and a global-scale deployment of renewable energy systems will be required. Hence, the chapters integrate the fundamental aspects that enable the technical
advancements in detail, along with an emphasis on the need for highly sustainable materials to enable real impact for humankind: To determine innovation of energy capture and storage through
characterizations of materials in areas of electrical generation and electrical storage systems; To demonstrate better performance, economic and environmental advantages than the current state of the art; To
define new chemistries and materials for innovations in energy density design through lower operational temperatures, improve safety, expanding operational voltage, battery durability lifetimes, and reduce
system costs. Advances critical technical and commercial objectives for novel high energy density materials; Evaluates operational material models for optimizing energy capture that are integrated by
configurations as a system; Illustrates utilization of material life cycle assessment for high energy outputs generators for sustainable materials.
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 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.
Selected, peer reviewed papers from the 2013 International Conference on Solid State and Materials (ICSSM 2013), January 30-31, 2013, Los Angeles, CA, USA
Aluminum-Based and Composite Structures
Non-destructive Testing and Repair of Pipelines
Physics and Mechanics of New Materials and Their Applications
Micro- and Opto-Electronic Materials and Structures: Physics, Mechanics, Design, Reliability, Packaging
Energy-Sustainable Advanced Materials
A History of Mechanics
Experimental Techniques in Materials and Mechanics provides a detailed yet easy-to-follow treatment of various techniques useful for characterizing the structure and mechanical properties of materials. With
an emphasis on techniques most commonly used in laboratories, the book enables students to understand practical aspects of the methods and derive the maximum possible information from the
experimental results obtained. The text focuses on crystal structure determination, optical and scanning electron microscopy, phase diagrams and heat treatment, and different types of mechanical testing
methods. Each chapter follows a similar format: Discusses the importance of each technique Presents the necessary theoretical and background details Clarifies concepts with numerous worked-out
examples Provides a detailed description of the experiment to be conducted and how the data could be tabulated and interpreted Includes a large number of illustrations, figures, and micrographs Contains a
wealth of exercises and references for further reading Bridging the gap between lecture and lab, this text gives students hands-on experience using mechanical engineering and materials science/engineering
techniques for determining the structure and properties of materials. After completing the book, students will be able to confidently perform experiments in the lab and extract valuable data from the
experimental results.
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 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 structuralsensitive 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.
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This book, framed in the processes of engineering analysis and design, presents concepts in mechanics of materials for students in two-year or four-year programs in engineering technology, architecture,
and building construction; as well as for students in vocational schools and technical institutes. Using the principles and laws of mechanics, physics, and the fundamentals of engineering, Mechanics of
Materials: An Introduction for Engineering Technology will help aspiring and practicing engineers and engineering technicians from across disciplines—mechanical, civil, chemical, and electrical—apply concepts
of engineering mechanics for analysis and design of materials, structures, and machine components. The book is ideal for those seeking a rigorous, algebra/trigonometry-based text on the mechanics of
materials.
In this updated and expanded second edition of a well-received and invaluable textbook, Prof. Dick emphasizes the importance of advanced quantum mechanics for materials science and all experimental
techniques which employ photon absorption, emission, or scattering. Important aspects of introductory quantum mechanics are covered in the first seven chapters to make the subject self-contained and
accessible for a wide audience. Advanced Quantum Mechanics, Materials and Photons can therefore be used for advanced undergraduate courses and introductory graduate courses which are targeted
towards students with diverse academic backgrounds from the Natural Sciences or Engineering. To enhance this inclusive aspect of making the subject as accessible as possible Appendices A and B also
provide introductions to Lagrangian mechanics and the covariant formulation of electrodynamics. This second edition includes an additional 62 new problems as well as expanded sections on relativistic
quantum fields and applications of quantum electrodynamics. Other special features include an introduction to Lagrangian field theory and an integrated discussion of transition amplitudes with discrete or
continuous initial or final states. Once students have acquired an understanding of basic quantum mechanics and classical field theory, canonical field quantization is easy. Furthermore, the integrated
discussion of transition amplitudes naturally leads to the notions of transition probabilities, decay rates, absorption cross sections and scattering cross sections, which are important for all experimental
techniques that use photon probes.
Materials and Photons
Simplified Theory
Proceedings of the International Conference PHENMA 2020
Advanced Materials for Future Terahertz Devices, Circuits and Systems
Method of Differential Specific Forces
Advanced Solid Mechanics
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.
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 nano-materials and composites (for example, ferro-piezoelectrical and
environmentally-friendly), 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 nanoand 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, post-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
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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.
Mechanics of Structures and Materials: Advancements and Challenges is a collection of peer-reviewed papers presented at the 24th Australasian Conference
on the Mechanics of Structures and Materials (ACMSM24, Curtin University, Perth, Western Australia, 6-9 December 2016). The contributions from
academics, researchers and practising engineers from Australasian, Asia-pacific region and around the world, cover a wide range of topics, including: •
Structural mechanics • Computational mechanics • Reinforced and prestressed concrete structures • Steel structures • Composite structures • Civil
engineering materials • Fire engineering • Coastal and offshore structures • Dynamic analysis of structures • Structural health monitoring and damage
identification • Structural reliability analysis and design • Structural optimization • Fracture and damage mechanics • Soil mechanics and foundation
engineering • Pavement materials and technology • Shock and impact loading • Earthquake loading • Traffic and other man-made loadings • Wave and wind
loading • Thermal effects • Design codes Mechanics of Structures and Materials: Advancements and Challenges will be of interest to academics and
professionals involved in Structural Engineering and Materials Science.
This classic introductory text features hundreds of applications and design problems that illuminate fundamentals of trusses, loaded beams and cables,
and related areas. Includes 334 answered problems.
Physics and Mechanics of Advanced Materials
Manufacturing, Physics, Mechanics and Applications
Polarons in Advanced Materials
Contact Dynamics
Advanced Quantum Mechanics
Proceedings of the International Conference on “Physics and Mechanics of New Materials and Their Applications”, PHENMA 2019

The new edition includes additional analytical methods in the classical theory of viscoelasticity. This leads to a new theory of finite
linear viscoelasticity of incompressible isotropic materials. Anisotropic viscoplasticity is completely reformulated and extended to a
general constitutive theory that covers crystal plasticity as a special case.
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 first introduces a single polaron and describes recent achievements in analytical and numerical studies of polaron properties in
different e-ph models. It then describes multi-polaron physics as well as many key physical properties of high-temperature superconductors,
colossal magnetoresistance oxides, conducting polymers and molecular nanowires, which were understood with polarons and bipolarons.
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