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Advances in Engineering Materials, Structures and Systems: Innovations, Mechanics and Applications comprises 411 papers that
were presented at SEMC 2019, the Seventh International Conference on Structural Engineering, Mechanics and Computation,
held in Cape Town, South Africa, from 2 to 4 September 2019. The subject matter reflects the broad scope of SEMC conferences,
and covers a wide variety of engineering materials (both traditional and innovative) and many types of structures. The many topics
featured in these Proceedings can be classified into six broad categories that deal with: (i) the mechanics of materials and fluids
(elasticity, plasticity, flow through porous media, fluid dynamics, fracture, fatigue, damage, delamination, corrosion, bond, creep,
shrinkage, etc); (ii) the mechanics of structures and systems (structural dynamics, vibration, seismic response, soil-structure
interaction, fluid-structure interaction, response to blast and impact, response to fire, structural stability, buckling, collapse
behaviour); (iii) the numerical modelling and experimental testing of materials and structures (numerical methods, simulation
techniques, multi-scale modelling, computational modelling, laboratory testing, field testing, experimental measurements); (iv)
innovations and special structures (nanostructures, adaptive structures, smart structures, composite structures, bio-inspired
structures, shell structures, membranes, space structures, lightweight structures, long-span structures, tall buildings, wind turbines,
etc); (v) design in traditional engineering materials (steel, concrete, steel-concrete composite, aluminium, masonry, timber, glass);
(vi) the process of structural engineering (conceptualisation, planning, analysis, design, optimization, construction, assembly,
manufacture, testing, maintenance, monitoring, assessment, repair, strengthening, retrofitting, decommissioning). The SEMC 2019
Proceedings will be of interest to civil, structural, mechanical, marine and aerospace engineers. Researchers, developers,
practitioners and academics in these disciplines will find them useful. Two versions of the papers are available. Short versions,
intended to be concise but self-contained summaries of the full papers, are in this printed book. The full versions of the papers are
in the e-book.
The IUTAM Symposium on Mechanical and Electromagnetic Waves in Structured Media took place at the University of Sydney
from January 18- 22, 1999. It brought together leading researchers from eleven countries for a week-long meeting, with the aim of
providing cross-links between the com- nities studying related problems involving elastic and electromagnetic waves in structured
materials. After the meeting, participants were invited to submit articles based on their presentations, which were refereed and
assembled to constitute these Proceedings. The topics covered here represent areas at the forefront of research intoelastic and
electromagnetic waves. They include effect of nonlinearity, diffusion and multiple scattering on waves, as well as asymptotic and
numerical techniques. Composite materials are discussed in depth, with example systems ranging fromdusty plasmas to a
magneto-elastic microstructured system. Also included are studies of homogenisation, that field which seeks to determine
equivalent homogeneous systems which can give equivalent wave properties to structured materials, and inverse problems, in
which waves are used as a probe to infer structural details concerning scattering systems. There are also strong groups of papers
on the localization of waves by random systems, and photonic and phononic band gap materials. These are being developed by
analogue with semiconductors for electrons, and hold out the promise of enabling designers to control the propagation of waves
through materials in novel ways. We would like to thank the other members of the Scientific Committee (A.
The book covers experiments and theory in the fields of ferroelectrics, ferromagnets, ferroelastics, and multiferroics. Topics
include experimental preparation and characterization of magnetoelectric multiferroics, the modeling of ferroelectric and
ferromagnetic materials, the formation of ferroic microstructures and their continuum-mechanical modeling, computational
homogenization, and the algorithmic treatment in the framework of numerical solution strategies.
The main objective of continuum mechanics is to predict the response of a body that is under the action of external and/or internal
influences, i.e. to capture and describe different mechanisms associated with the motion of a body that is under the action of
loading. A body in continuum mechanics is considered to be matter continuously distributed in space. Hence, no attention is given
to the microscopic (atomic) structure of real materials although non-classical generalized theories of continuum mechanics are
able to deal with the mesoscopic structure of matter (i.e. defects, cracks, dispersive lengths, ...). Matter occupies space in time and
the response of a body in continuum mechanics is restricted to the Newtonian space-time of classical mechanics in this volume.
Einstein’s theory of relativity is not considered. In the classical sense, loading is considered as any action that changes the motion
of the body. This includes, for instance, a change in temperature or a force applied. By introducing the concept of configurational
forces a load may also be considered as a force that drives a change in the material space, for example the opening of a crack.
Continuum mechanics refers to field descriptions of phenomena that are usually modeled by partial differential equations and, from
a mathematical point of view, require non-standard knowledge of non-simple technicalities. One purpose in this volume has been
to present the different subjects in a self-contained way for a general audience. The organization of the volume is as follows.
Mathematically, to predict the response of a body it is necessary to formulate boundary value problems governed by balance laws.
The theme of the volume, that is an overview of the subject, has been written with this idea in mind for beginners in the topic.
Chapter 1 is an introduction to continuum mechanics based on a one-dimensional framework in which, simultaneously, a more
detailed organization of the chapters of this volume is given. A one-dimensional approach to continuum mechanics in some
aspects maybe misleading since the analysis is oversimplified. Nevertheless, it allows us to introduce the subject through the early
basic steps of the continuum analysis for a general audience. Chapters 3, 4 and 5 are devoted to the mathematical setting of
continuum analysis: kinematics, balance laws and thermodynamics, respectively. Chapters 6 and 7 are devoted to constitutive
equations. Chapters 8 and 9 deal with different issues in the context of linear elastostatics and linear elastodynamics and waves,
respectively, for solids. Linear Elasticity is a classical and central theory of continuum mechanics. Chapter 10 deals with fluids
while chapter 11 analyzes the coupled theory of thermoelasticity. Chapter 12 deals with nonlinear elasticity and its role in the
continuum framework. Chapters 13 and 14 are dedicated to different applications of solid and fluid mechanics, respectively. The
rest of the chapters involve some advanced topics. Chapter 15 is dedicated to turbulence, one of the main challenges in fluid
mechanics. Chapter 16 deals with electro-magneto active materials (a coupled theory). Chapter 17 deals with specific ideas of soft
matter and chapter 18 deals with configurational forces. In chapter 19, constitutive equations are introduced in a general (implicit)
form. Well-posedness (existence, time of existence, uniqueness, continuity) of the equations of the mechanics of continua is an
important topic which involves sophisticated mathematical machinery. Chapter 20 presents different analyses related to these
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topics. Continuum Mechanics is an interdisciplinary subject that attracts the attention of engineers, mathematicians, physicists,
etc., working in many different disciplines from a purely scientific environment to industrial applications including biology, materials
science, engineering, and many other subjects.
This volume presents a state-of-the-art overview of the continuum theory of both electro- and magneto-sensitive elastomers and
polymers, which includes mathematical and computational aspects of the modelling of these materials from the point of view of
material properties and, in particular, the "smart-material" control of their mechanical properties.
This book investigates the stability and vibrations of conductive, perfectly conductive and superconductive thin bodies in
electromagnetic fields. It introduces the main principles and derives basic equations and relations describing interconnected
mechanical and electromagnetic processes in deformable electro conductive bodies placed in an external inhomogeneous
magnetic field and under the influence of various types of force interactions. Basic equations and relations are addressed in the
nonlinear formulation and special emphasis is placed on the mechanical interactions of superconducting thin-body plates with
magnetic fields.
The electrodynamics of continua is a branch ofthe physical sciences concerned with the interaction of electromagnetic fields with
deformable bodies. De formable bodies are considered to be continua endowed with continuous distributions of mass and charge.
The theory of electromagnetic continua is concerned with the determination of deformations, motions, stress, and elec tromagnetic
fields developed in bodies upon the applications of external loads. External loads may be of mechanical origin (e.g., forces,
couples, constraints placed on the surface of the body, and initial and boundary conditions arising from thermal and other
changes) and/or electromagnetic origin (e.g., electric, magnetic, and current fields). Because bodies of different constitutions
respond to external stimuli in a different way, it is imperative to characterize properly the response functions relevant to a given
class of continua. This is done by means of the constitutive theory. For example, an elastic dielectric responds to electromagnetic
fields in a totally different way than a magnetic fluid. The present book is intended to present a unified approach to the subject
matter, based on the principles of contemporary continuum physics.
From fabrication to testing and modeling this monograph covers all aspects on the materials class of magneto active polymers.
The focus is on computational modeling of manufacturing processes and material parameters. As other smart materials, these
elastomers have the ability to change electrical and mechanical properties upon application of magnetic fields. This allows for
novel applications ranging from biomedical engineering to mechatronics.
The new edition will provide the sole comprehensive resource available for non-linear optics, including detailed descriptions of the
advances over the last decade from world-renowned experts.
This well-known undergraduate electrodynamics textbook is now available in a more affordable printing from Cambridge University
Press. The Fourth Edition provides a rigorous, yet clear and accessible treatment of the fundamentals of electromagnetic theory
and offers a sound platform for explorations of related applications (AC circuits, antennas, transmission lines, plasmas, optics and
more). Written keeping in mind the conceptual hurdles typically faced by undergraduate students, this textbook illustrates the
theoretical steps with well-chosen examples and careful illustrations. It balances text and equations, allowing the physics to shine
through without compromising the rigour of the math, and includes numerous problems, varying from straightforward to elaborate,
so that students can be assigned some problems to build their confidence and others to stretch their minds. A Solutions Manual is
available to instructors teaching from the book; access can be requested from the resources section at
www.cambridge.org/electrodynamics.
This book presents a collection of papers giving the flavor of current research activities in continuum mechanics, fluid mechanics,
thermodynamics and the mathematical analysis related to these topics. Written by leading experts in the field, all the papers in this
collection have been carefully refereed according to the standards of the "Archive for Rational Mechanics and Analysis."
This book is a detailed treatment of volume and surface force-densities and mechanical stresses in electrically and/or magnetically
polarized bodies. The classical approach applies equally well to the electric and/or to the magnetic case. The issue of computation
of force densities in materials is still a controversial one, but it is very important in many practical applications. These include the
design of electric machines and various power apparatus, permanent magnet devices, and piezo-electric actuators and sensors.
By combining electrodynamic theory, continuum mechanics and classical thermodynamics, important and reliable formulas for
force densities are derived and settled. In particular, the well-known controversy between the Helmholtz and the Kelvin formulas
for force densities in linear fluid dielectrics is analyzed in detail in the light of existing experimental results. * Thoroughly examines
the role of mechanical stress tensor in electric and magnetic polarized materials; its connection with Maxwell's stress tensor is
elucidated; the classical Cauchy's argument required to introduce the mechanic stress tensor (the Cauchy cut) is modified in such
a way to be applicable to polarized materials * The constitutive relationships of polarized materials are derived from those holding
for unpolarized materials * Closely examines the concept of electric and magnetic field energy and its connection with the
thermodynamic internal energy of matter * Considers the role of magneto-hydro-statics (MHS) as a modern comprehensive theory
including both magnetostatics and hydrostatics; describes several experimental MHS devices suited to test the theory * Examines
magneticmaterials from both points of view: Coulombian and Amperian * Provides several different expressions for the resultant
force and moment acting upon an electronically or magnetically polarized material body, and compares the two
Theoretical Magnetofluiddynamics provides an overview of the state of knowledge in magnetofluiddynamics and its applications.
Magnetofluiddynamics is concerned with the study of the interaction between magnetic fields and fluid conductors of electricity. This discipline
serves to unite classical fluid mechanics with electromagnetism of media in motion; therefore, it is equally of interest to students of
electrodynamics and to those of aerodynamics. The former always think of speeds which are of the order of the speed of light while the latter
confine their attention to speeds which are of the order of the speed of sound. This book contains six chapters and begins by establishing
equations of magnetofluiddynamics in detail, both for motion with shock waves and for continuous motion. Subsequent chapters deal with
weak discontinuities or discontinuities in the derivatives of the characteristic flow quantities; strong discontinuities or discontinuities in the
characteristic flow quantities; and one-dimensional motion, motion in ducts, and structure of shock waves; and motion past obstacles.
This book provides a unified theory on nonlinear electro-magnetomechanical interactions of soft materials capable of large elastic
deformations. The authors include an overview of the basic principles of the classic theory of electromagnetism from the fundamental notions
of point charges and magnetic dipoles through to distributions of charge and current in a non-deformable continuum, time-dependent
electromagnetic fields and Maxwell’s equations. They summarize relevant theories of continuum mechanics, required to account for the
deformability of material and present a constitutive framework for the nonlinear magneto-and electroelastic interactions in a highly deformable
material. The equations contained in the book formulate and solve a variety of representative boundary-value problems for both nonlinear
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magnetoelasticity and electroelasticity.
This book presents a unified and comprehensive theoretical treatment of electromagnetic, thermal and mechanical phenomena in
superconductors. Introduces basic concepts and principles with particular emphasis on general methodology. Introduces phenomenological
London theory, Ginzburg-Landau theory, electrodynamic models for superconducting thin films, AC losses and Josephson junctions, and
BCS microscopic theory of superconductivity.
Mechanics and Electrodynamics of Magneto- and Electro-elastic MaterialsSpringer Science & Business Media
R.I.G. Hughes explores the theoretical practices that scientists use in doing physics. He offers a critical examination of accounts that notable
physicists give of their practices, and investigates the roles of laws, disunities, models and representation, and computer simulation.
This book presents the interdisciplinary field of solid electrodynamics and its applications in superconductor and microwave technologies. It
gives scientists and engineers the foundation necessary to deal with theoretical and applied electromagnetics, continuum mechanics, applied
superconductivity, high-speed electronic circuit design, microwave engineering and transducer technology.

Fracture Mechanics of Electromagnetic Materials provides a comprehensive overview of fracture mechanics of
conservative and dissipative materials, as well as a general formulation of nonlinear field theory of fracture mechanics
and a rigorous treatment of dynamic crack problems involving coupled magnetic, electric, thermal and mechanical field
quantities. Thorough emphasis is placed on the physical interpretation of fundamental concepts, development of
theoretical models and exploration of their applications to fracture characterization in the presence of magneto-electrothermo-mechanical coupling and dissipative effects. Mechanical, aeronautical, civil, biomedical, electrical and electronic
engineers interested in application of the principles of fracture mechanics to design analysis and durability evaluation of
smart structures and devices will find this book an invaluable resource.
# Retarded Potentials# A Charged Particle With Varying Speed# Radiation Reaction O Multipole Radiation# Motion Of A
Charged Particle# Mathematical Preparation# Covariant Description Of Electromagnetic Field# The Lorentz
Transformation Of The Electromagnetic Field High-Speed Charged Particle# Appendices.
The book deals with the theme of incompressible flows of electrically conducting fluids in hydraulic components. The
main content of the book is a result of engineering research associated with the design of liquid metal cooling systems for
fusion reactors. The book is well suited to serve as a guide for utilising magnetohydrodynamic means in other
engineering disciplines such as in material processing, metallurgical engineering and power engineering.
Comprehensive introduction to the fundamentals and state of the art research developments in electromagnetomechanics of adaptive materials • Covers a wide and varied range of subject areas (theoretical, experimental,
computational studies and/or industrial applications) of electromagneto-mechanics from state-of-the-art fundamental
research to applied research, and applications in emerging technologies • Electromagneto-mechanics of material
systems and structures has developed rapidly with extensive applications in electronics industry, nuclear engineering,
smart materials and MEMS • Written by one of the world’s leading experts in this field
This is the second volume of a two-volume set presenting a unified approach to the electrodynamics of continua, based
on the principles of contemporary continuum of physics. The first volume was devoted mainly to the development of the
theory and applications to deformable solid media. This volume extends the developments of the first volume to richer
and newer grounds. It contains discussions on fluid media, magnetohydrodynamics, eletrohydrodynamics and media with
more complicated structures. With the discussion, in the last two chapters, of memory-dependent materials and non-local
E-M theory, the authors account for the nonlocal effects arising from motions and fields of material points at past times
and at spatially distant points. This discussion is included here to stimulate further research in these important fields,
which are presently in development stages. The second volume is self-contained and can be studied without the help of
volume I. A section summarizing the constitutive equations and the underlying physical ideas, which were presented in
more detail in the first volume, is included. This volume may be used as a basis for several graduate courses in
engineering schools, applied mathematics and physics departments. It also contains fresh ideas and will stimulate further
research in the directions the authors outline.
This book is the first of 2 special volumes dedicated to the memory of Gérard Maugin. Including 40 papers that reflect his
vast field of scientific activity, the contributions discuss non-standard methods (generalized model) to demonstrate the
wide range of subjects that were covered by this exceptional scientific leader. The topics range from micromechanical
basics to engineering applications, focusing on new models and applications of well-known models to new problems.
They include micro–macro aspects, computational endeavors, options for identifying constitutive equations, and old
problems with incorrect or non-satisfying solutions based on the classical continua assumptions.
The idea of editing this book was born in the winter of 1988/1989. Christian Endler was organizing the workshop 'Wasser und Information'
(water and information) in Austria [1], and Jürgen Schulte was working on a publication of his results on atomic cluster stabilities and longrange electromagnetic interaction in atomic clusters. It was Franz Moser from the Technical University of Graz who brought these two
together. After a talk that Moser had given in Bremen, Schulte explained to hirn his ideas about clusters and long range interaction, and his
concern about reliable theories and experiments in research on ultra high dilutions (UHD) and homoeopathy. He was suggested to be a
speaker at the Austrian workshop. Reviewing the contributions of this workshop and the current literature on UHD and homoeopathy,
especially the PhD thesis by Giesela King [2] and the excellent survey by Marco Righetti [3], we decided to work on a book in order to
critically encou rage more scientists to work and publish in this field with a high scientific standard. What we had in mind was a useful
contribution to the goal to lift research on UHD and homoeo pathy to an internationally acceptable scientific standard, to encourage
international scien tists to work in this area and to establish UHD and homoeopathy in academic science. Delayed by our individual academic
careers in our specific fields, and delayed by lack of funds it took us about four years to finish this book.
This book revises the evolution of ideas in various branches of magnetohydrodynamics (astrophysics, earth and solar dynamos, pinch, MHD
turbulence and liquid metals) and reviews current trends and challenges. Uniquely, it contains the review articles on the development of the
subject by pioneers in the field as well as leading experts, not just in one, but in various branches of magnetohydrodynamics, such as liquid
metals, astrophysics, dynamo and pinch.
This is the second supplementary volume to Kluwer's highly acclaimed eleven-volume Encyclopaedia of Mathematics. This additional volume
contains nearly 500 new entries written by experts and covers developments and topics not included in the previous volumes. These entries
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are arranged alphabetically throughout and a detailed index is included. This supplementary volume enhances the existing eleven volumes,
and together these twelve volumes represent the most authoritative, comprehensive and up-to-date Encyclopaedia of Mathematics available.
This dictionary offers clear and reliable explanations of over 100 keywords covering the entire field of non-classical continuum mechanics and
generalized mechanics, including the theory of elasticity, heat conduction, thermodynamic and electromagnetic continua, as well as applied
mathematics. Every entry includes the historical background and the underlying theory, basic equations and typical applications. The
reference list for each entry provides a link to the original articles and the most important in-depth theoretical works. Last but not least, ever y
entry is followed by a cross-reference to other related subject entries in the dictionary.
Fundamentals of Continuum Mechanics provides a clear and rigorous presentation of continuum mechanics for engineers, physicists, applied
mathematicians, and materials scientists. This book emphasizes the role of thermodynamics in constitutive modeling, with detailed
application to nonlinear elastic solids, viscous fluids, and modern smart materials. While emphasizing advanced material modeling, special
attention is also devoted to developing novel theories for incompressible and thermally expanding materials. A wealth of carefully chosen
examples and exercises illuminate the subject matter and facilitate self-study. Uses direct notation for a clear and straightforward
presentation of the mathematics, leading to a better understanding of the underlying physics Covers high-interest research areas such as
small- and large-deformation continuum electrodynamics, with application to smart materials used in intelligent systems and structures Offers
a unique approach to modeling incompressibility and thermal expansion, based on the authors’ own research
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