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Studying the origin of life is one of man’s greatest achievements over the last sixty
years. The fields of interest encompassed by this quest are multiple and
interdisciplinary: chemistry, physics, biology, biochemistry, mathematics, geology but
also statistics, atmospheric science, meteorology, oceanography, and astrophysics.
Recent scientific discoveries, such as water on Mars and the existence of super-Earths
with atmospheres similar to primordial Earth, have pushed researchers to simulate
prebiotic conditions in explaining the abiotic formation of molecules essential to life.
This collection of articles offers an overview of recent discoveries in the field of prebiotic
chemistry of biomolecules, their formation and selection, and the evolution of complex
chemical systems.
This Symposium provided an international forum for exchange of ideas and creation of
knowledge in recent advances on Multi-Functional Material Structures and Systems.
Novel theories, mathematical models, analyses, and application of computational and
experimental methods are topics treated. In particular, this work reflects the state of the
art in mathematical modeling, computational methods, new experimental methods, new
and advanced engineering applications in emerging technologies advanced sensors,
structural health monitoring, MEMS, and advanced control systems.
The Industrial Electronics Handbook, Second Edition combines traditional and newer,
more specialized knowledge that will help industrial electronics engineers develop
practical solutions for the design and implementation of high-power applications.
Embracing the broad technological scope of the field, this collection explores
fundamental areas, including analog and digital circuits, electronics, electromagnetic
machines, signal processing, and industrial control and communications systems. It
also facilitates the use of intelligent systems--such as neural networks, fuzzy systems,
and evolutionary methods--in terms of a hierarchical structure that makes factory
control and supervision more efficient by addressing the needs of all production
components. Enhancing its value, this fully updated collection presents research and
global trends as published in the IEEE Transactions on Industrial Electronics Journal,
one of the largest and most respected publications in the field. Fundamentals of
Industrial Electronics covers the essential areas that form the basis for the field. This
volume presents the basic knowledge that can be applied to the other sections of the
handbook. Topics covered include: Circuits and signals Devices Digital circuits Digital
and analog signal processing Electromagnetics Other volumes in the set: Power
Electronics and Motor Drives Control and Mechatronics Industrial Communication
Systems Intelligent Systems
Electron microscopy is now a mainstay characterization tool for solid state physicists
and chemists as well as materials scientists. Electron Microscopy and Analysis 2001
presents a useful snapshot of the latest developments in instrumentation, analysis
techniques, and applications of electron and scanning probe microscopies. The book is
ideal for materials scientists, solid state physicists and chemists, and researchers in
these areas who want to keep abreast of the state of the art in the field.
How does the brain work? After a century of research, we still lack a coherent view of
how neurons process signals and control our activities. But as the field of computational
neuroscience continues to evolve, we find that it provides a theoretical foundation and a
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set of technological approaches that can significantly enhance our understanding.
Cryptography, the art and science of creating secret codes, and cryptanalysis, the art
and science of breaking secret codes, underwent a similar and parallel course during
history. Both fields evolved from manual encryption methods and manual codebreaking
techniques, to cipher machines and codebreaking machines in the first half of the 20th
century, and finally to computerbased encryption and cryptanalysis from the second
half of the 20th century. However, despite the advent of modern computing technology,
some of the more challenging classical cipher systems and machines have not yet
been successfully cryptanalyzed. For others, cryptanalytic methods exist, but only for
special and advantageous cases, such as when large amounts of ciphertext are
available. Starting from the 1990s, local search metaheuristics such as hill climbing,
genetic algorithms, and simulated annealing have been employed, and in some cases,
successfully, for the cryptanalysis of several classical ciphers. In most cases, however,
results were mixed, and the application of such methods rather limited in their scope
and performance. In this work, a robust framework and methodology for the
cryptanalysis of classical ciphers using local search metaheuristics, mainly hill climbing
and simulated annealing, is described. In an extensive set of case studies conducted as
part of this research, this new methodology has been validated and demonstrated as
highly effective for the cryptanalysis of several challenging cipher systems and
machines, which could not be effectively cryptanalyzed before, and with drastic
improvements compared to previously published methods. This work also led to the
decipherment of original encrypted messages from WWI, and to the solution, for the
first time, of several public cryptographic challenges.
Foods fermented with lactic acid bacteria are an important part of the human diet.
Lactic acid bacteria play an essential role in the preservation of food raw materials and
contribute to the nutritional, organoleptic, and health properties of food products and
animal feed. The importance of lactic acid bacteria in the production of foods
throughout the world has resulted in a continued scientific interest in these microorganisms over the last two decades by academic research groups as well as by
industry. This research has resulted in a number of important scientific breakthroughs
and has led to new applications. The most recent of these advances is the
establishment of the complete genome sequences of a number of different lactic acid
bacterial species. To communicate and stimulate the research on lactic acid bacteria
and their applications, a series of tri-annual symposia on lactic acid bacteria was
started in 1983 under the auspices of the Netherlands Society for Microbiology (NVVM),
which was later also supported by the Federation of European Microbiological Societies
(FEMS). The aim of these state-of-the-art symposia is to offer a unique platform for
universities, institutes, and industry in this area of biotechnology, to present recent
work, to obtain information on new developments, and to exchange views with
colleagues from all over the world on scientific progress and applications. The growing
number of participants at these symposia has been a clear demonstration of the
interest of the international industrial and scientific community in this area of research.
The 7th Symposium is based on a number of plenary lectures that review the scientific
progress of the last years in the different areas of research on lactic acid bacteria, and
which are documented in this special issue of Antonie van Leeuwenhoek.
Metal-organic frameworks represent a new class of materials that may solve the
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hydrogen storage problem associated with hydrogen-fueled vehicles. In this first
definitive guide to metal-organic framework chemistry, author L. MacGillivray addresses
state-of-art developments in this promising technology for alternative fuels. Providing
professors, graduate and undergraduate students, structural chemists, physical
chemists, and chemical engineers with a historical perspective, as well as the most upto-date developments by leading experts, Metal-Organic Frameworks examines
structure, symmetry, supramolecular chemistry, surface engineering, metalorganometallic frameworks, properties, and reactions.
This book reviews the state-of-the-art in multiscale computer modeling, in terms of both
accomplishments and challenges. The information in the book is particularly useful for
biomedical engineers, medical physicists and researchers in systems biology,
mathematical biology, micro-biomechanics and biomaterials who are interested in how
to bridge between traditional biomedical engineering work at the organ and tissue
scales, and the newer arenas of cellular and molecular bioengineering.
Here, in the first comprehensive survey of her work by an American museum, authors
Peter Boswell, Maria Makela, and Carolyn Lanchner survey the full scope of Hoch's halfcentury of experimentation in photomontage - from her politically charged early works
and intimate psychological portraits of the Weimar era to her later forays into surrealism
and abstraction.
This Special Issue of International Journal of Molecular Sciences (IJMS) is dedicated to
the mechanisms mediated at the molecular and cellular levels in response to adverse
genomic perturbations and DNA replication stress. The relevant proteins and processes
play paramount roles in nucleic acid transactions to maintain genomic stability and
cellular homeostasis. A total of 18 articles are presented which encompass a broad
range of highly relevant topics in genome biology. These include replication fork
dynamics, DNA repair processes, DNA damage signaling and cell cycle control, cancer
biology, epigenetics, cellular senescence, neurodegeneration, and aging. As Guest
Editor for this IJMS
Offering extensive information on tardigrades, this volume begins with a chapter on the
history of tardigrades, from the first description by Goeze in 1773, until 1929, when the
most comprehensive monographic approach by E. Marcus was published.
Tardigrades’ organ systems, including their integument, body cavity, digestive,
muscular, nervous and reproductive systems, as well as their overall external
morphology, are summarized in the second chapter. Subsequent chapters present the
current state of knowledge on tardigrade phylogeny, biogeography, paleontology,
cytology and cytogenetics. In addition, the book provides insights into the ecology of
tardigrades in marine, freshwater and terrestrial habitats. The reproduction,
development and life cycles are summarized and the extraordinary environmental
adaptations of encystment and cyclomorphosis, desiccation tolerance, freezing
tolerance and radiation tolerance are discussed in detail. Further chapters provide an
overview of key approaches in molecular tardigrade studies and describe techniques
for sampling and sample processing. The book closes with a list of tardigrade taxa up to
a sub-generic level, including the type species of each genus, the numbers of lower
taxa in each taxon, and the main environments in which the taxa were found. Given its
depth of coverage, the volume offers an invaluable resource for scientists from various
disciplines who plan to research tardigrades, and for all others who are interested in
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these fascinating animals.
This is a comprehensive review for the new trauma-certified registered nurse exam,
featuring innovative clinical judgment--enhancing content review, 500 practice-test
Q&As with rationales, test-taking skills, and in-depth coverage of the test blueprint. This
review is distinguished by its unique "Think in Questions" format, which helps readers
to anticipate the kinds of questions that might be asked and promotes critical thinking
throughout the exam. The content review is comprised of bite-size sections for easier
learning and memorization that include thousands of unfolding questions, answers, and
hints. The review's user-friendly format guides candidates through each topic with a
short content review followed by a Socratic-style Q&A reasoning process to assist in
arriving at the best possible clinical judgment. It also includes plentiful tables and charts
to reinforce learning, a chapter on test-taking skills, specific guidance on preparing for
the certification exam, and useful suggestions related to the exam format. Key
Features: Goes beyond mere memorization of facts with "Think in Questions" Socraticstyle content review Provides content review, practice exam-style Q&A with rationales,
test-taking skills, and test blueprint format Includes thousands of unfolding questions,
answers, and hints Contains "bite-size" sections for each topic for easier learning and
memorization Includes 500 exam-style questions with rationales The Board of
Certification for Emergency Nursing (BCEN) is the sole owner of the Trauma Certified
Registered Nurse (TCRN) certification program. BCEN does not endorse any TCRN
certification exam review resources or have a proprietary relationship with Springer
Publishing Company.
This book is written for those who would like to advance their knowledge beyond an
introductory level of biomaterials or materials science and engineering. This requires
one to understand more fully the science of materials, which is, of course, the
foundation of biomaterials. The subject matter of this book may be divided into three
parts: (1) fundamental structure-property relationships of man-made materials
(Chapters 2-5) and natural biological materials, including biocompatibility (Chapters 6
and 7); (2) metallic, ceramic, and polymeric implant materials (Chapters 8-10); and (3)
actual prostheses (Chapters 11 and 12). This manuscript was initially organized at
Clemson University as classnotes for an introductory graduate course on biomaterials.
Since then it has been revised and corrected many times based on experience with
graduate students at Clemson and at Tulane University, where I taught for two years,
1981-1983, before joining the University of Iowa. I would like to thank the many people
who helped me to finish this book; my son Y oon Ho, who typed all of the manuscript
into the Apple Pie word processor; my former graduate students, M. Ackley Loony, W.
Barb, D. N. Bingham, D. R. Clarke, J. P. Davies, M. F. DeMane, B. J. Kelly, K. W.
Markgraf, N. N. Salman, W. J. Whatley, and S. o. Young; and my colleagues, Drs. W.
Cooke, D. D. Moyle (Clemson G. H. Kenner (University of Utah), F. University), W. C.
Van Buskirk (Tulane University), and Y.
Fundamentals of Vibrations provides a comprehensive coverage of mechanical
vibrations theory and applications. Suitable as a textbook for courses ranging from
introductory to graduate level, it can also serve as a reference for practicing engineers.
Written by a leading authority in the field, this volume features a clear and precise
presentation of the material and is supported by an abundance of physical
explanations, many worked-out examples, and numerous homework problems. The
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modern approach to vibrations emphasizes analytical and computational solutions that
are enhanced by the use of MATLAB. The text covers single-degree-of-freedom
systems, two-degree-of-freedom systems, elements of analytical dynamics, multidegree-of-freedom systems, exact methods for distributed-parameter systems,
approximate methods for distributed-parameter systems, including the finite element
method, nonlinear oscillations, and random vibrations. Three appendices provide
pertinent material from Fourier series, Laplace transformation, and linear algebra.
This text is a primer for liquid crystals, polymers, rubber and elasticity. It is directed at
physicists, chemists, material scientists, engineers and applied mathematicians at the
graduate student level and beyond.
Instant Notes in Analytical Chemistry provides students with a thorough comprehension
of analytical chemistry and its applications. It supports the learning of principles and
practice of analytical procedures and also covers the analytical techniques commonly
used in laboratories today.
Statistical physics has its origins in attempts to describe the thermal properties of
matter in terms of its constituent particles, and has played a fundamental role in the
development of quantum mechanics. Based on lectures taught by Professor Kardar at
MIT, this textbook introduces the central concepts and tools of statistical physics. It
contains a chapter on probability and related issues such as the central limit theorem
and information theory, and covers interacting particles, with an extensive description of
the van der Waals equation and its derivation by mean field approximation. It also
contains an integrated set of problems, with solutions to selected problems at the end
of the book and a complete set of solutions is available to lecturers on a password
protected website at www.cambridge.org/9780521873420. A companion volume,
Statistical Physics of Fields, discusses non-mean field aspects of scaling and critical
phenomena, through the perspective of renormalization group.
Because diagnosing orofacial pain can be a challenge, the book describes the
appropriate history-taking methods, detailed examinations, and relevant tests that will
help clinicians to work through the differential diagnosis. Effective medical, surgical, and
behavioral approaches are presented, and the importance of a multimodal approach is
consistently emphasized throughout the book. The target audience includes pain
physicians, anesthesiologists, dentists, neurologists, nurse practitioners, and
physician’s assistants. ?
Food properties, whether they concern the physical, thermodynamic, chemical,
nutritional or sensory characteristics of foods, play an important role in food processing.
In our quest to gain a mechanistic understanding of changes occurring during food
processing, the knowledge of food properties is essential. Quantitative information on
the food properties is necessary in the design and operation of food processing
equipment. Foods, because of their biological nature and variability, vary in the
magnitude of their properties. The variation in properties offer a challenge both in their
measurement and use in the food processing applications. Often a high level of
precision in measurement of properties is not possible as the measurement method
may itself cause changes to the product, resulting in a variation in the obtained values.
Recognizing the difficulties in measurement of food properties, and the lack of
completeness of such information, several research programs have been in existence
during the last two decades. In Europe, a multinational effort has been underway since
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1978. The first project supported by COST (European Cooperation in the Field of
Scientific and Technical Research), was titled COST 90 "The Effect of Processing on
the Physical Properties of Foodstuffs". This and another project COST 90bis have
considerably added to our knowledge of measurement methods and data on a number
of physical properties. Two publications that summarize the work conducted under 1 2
these projects are Physical Properties of Foods and Physical Properties of Foods .
Special Topics in Structural Dynamics, Volume 6: Proceedings of the 31st IMAC, A
Conference and Exposition on Structural Dynamics, 2013, the sixth volume of seven
from the Conference, brings together contributions to this important area of research
and engineering. The collection presents early findings and case studies on
fundamental and applied aspects of Structural Dynamics, including papers on:
Teaching Experimental & Analytical Structural Dynamics Sensors & Instrumentation
Aircraft/Aerospace Bio-Dynamics Sports Equipment Dynamics Advanced ODS & Stress
Estimation Shock & Vibration Full-Field Optical Measurements & Image Analysis
Structural Health Monitoring Operational Modal Analysis Wind Turbine Dynamics
Rotating Machinery Finite Element Methods Energy Harvesting

Mathematics N1Pearson South AfricaInternational Books in PrintPipefitting Level
1Pearson
This open access book, edited and authored by a team of world-leading
researchers, provides a broad overview of advanced photonic methods for
nanoscale visualization, as well as describing a range of fascinating in-depth
studies. Introductory chapters cover the most relevant physics and basic
methods that young researchers need to master in order to work effectively in the
field of nanoscale photonic imaging, from physical first principles, to
instrumentation, to mathematical foundations of imaging and data analysis.
Subsequent chapters demonstrate how these cutting edge methods are applied
to a variety of systems, including complex fluids and biomolecular systems, for
visualizing their structure and dynamics, in space and on timescales extending
over many orders of magnitude down to the femtosecond range. Progress in
nanoscale photonic imaging in Göttingen has been the sum total of more than a
decade of work by a wide range of scientists and mathematicians across
disciplines, working together in a vibrant collaboration of a kind rarely matched.
This volume presents the highlights of their research achievements and serves
as a record of the unique and remarkable constellation of contributors, as well as
looking ahead at the future prospects in this field. It will serve not only as a useful
reference for experienced researchers but also as a valuable point of entry for
newcomers.
The series Topics in Current Chemistry presents critical reviews of the present
and future trends in modern chemical research. The scope of coverage is all
areas of chemical science including the interfaces with related disciplines such as
biology, medicine and materials science. The goal of each thematic volume is to
give the non-specialist reader, whether in academia or industry, a comprehensive
insight into an area where new research is emerging which is of interest to a
larger scientific audience. Each review within the volume critically surveys one
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aspect of that topic and places it within the context of the volume as a whole. The
most significant developments of the last 5 to 10 years are presented using
selected examples to illustrate the principles discussed. The coverage is not
intended to be an exhaustive summary of the field or include large quantities of
data, but should rather be conceptual, concentrating on the methodological
thinking that will allow the non-specialist reader to understand the information
presented. Contributions also offer an outlook on potential future developments in
the field. Review articles for the individual volumes are invited by the volume
editors. Readership: research chemists at universities or in industry, graduate
students.
As biomaterials are used in medical devices, meeting needs in such diverse
surgical disciplines as ophthalmology, cardiology, neuromuscular surgery,
orthopaedics, dentistry, etc., they must have intimate contact with patient's tissue
or body fluids, providing a real physical interface which seriously restricts
developments. This book is written for those who would like to advance their
knowledge of biomaterials. The subject matter of the book is divided into twelve
chapters dealing with the structure and relationship of biological and man-made
biomaterials. The application of these materials for various medical devices, and
recent developments in tissue engineering, are also discussed.
Mitochondria are subcellular organelles evolved by the endosymbiosis of bacteria
with eukaryotic cells. They are the main source of ATP in the cell and engaged in
other aspects of cell metabolism and cell function, including the regulation of ion
homeostasis, cell growth, redox status, and cell signaling. Due to their central
role in cell life and death, mitochondria are also involved in the pathogenesis and
progression of human diseases/conditions, including neurodegenerative and
cardiovascular disorders, cancer, diabetes, inflammation, and aging. However,
despite the increasing number of studies, precise mechanisms whereby
mitochondria are involved in the regulation of basic physiological functions, as
well as their role in the cell under pathophysiological conditions, remain unknown.
A lack of in-depth knowledge of the regulatory mechanisms of mitochondrial
metabolism and function, as well as interplay between the factors that transform
the organelle from its role in pro-survival to pro-death, have hindered the
development of new mitochondria-targeted pharmacological and conditional
approaches for the treatment of human diseases. This book highlights the latest
achievements in elucidating the role of mitochondria under physiological
conditions, in various cell/animal models of human diseases, and in patients.
This book provides an up-to-date overview of the Mössbauer effect in physics,
chemistry, electrochemistry, catalysis, biology, medicine, geology, mineralogy,
archaeology and materials science. Coverage details the most recent
developments of the technique especially in the fields of nanoparticles, thin films,
surfaces, interfaces, magnetism, experimentation, theory, medical and industrial
applications and Mars exploration.
The focus of these conference proceedings is on research, development, and
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applications in the fields of numerical geometry, scientific computing and
numerical simulation, particularly in mesh generation and related problems. In
addition, this year’s special focus is on Voronoi diagrams and their applications,
celebrating the 150th birthday of G.F. Voronoi. In terms of content, the book
strikes a balance between engineering algorithms and mathematical foundations.
It presents an overview of recent advances in numerical geometry, grid
generation and adaptation in terms of mathematical foundations, algorithm and
software development and applications. The specific topics covered include:
quasi-conformal and quasi-isometric mappings, hyperelastic deformations,
multidimensional generalisations of the equidistribution principle, discrete
differential geometry, spatial and metric encodings, Voronoi-Delaunay theory for
tilings and partitions, duality in mathematical programming and numerical
geometry, mesh-based optimisation and optimal control methods. Further
aspects examined include iterative solvers for variational problems and algorithm
and software development. The applications of the methods discussed are
multidisciplinary and include problems from mathematics, physics, biology,
chemistry, material science, and engineering.
The present Special Issue of Symmetry is devoted to two important areas of global
Riemannian geometry, namely submanifold theory and the geometry of Lie groups and
homogeneous spaces. Submanifold theory originated from the classical geometry of curves
and surfaces. Homogeneous spaces are manifolds that admit a transitive Lie group action,
historically related to F. Klein's Erlangen Program and S. Lie's idea to use continuous
symmetries in studying differential equations. In this Special Issue, we provide a collection of
papers that not only reflect some of the latest advancements in both areas, but also highlight
relations between them and the use of common techniques. Applications to other areas of
mathematics are also considered.
Being both broad - perception and motor organization - and narrow - just onegroup of animals at the same time, this book presents a new unified framework for understanding
perceptuomotor organization, stressing the importance of an ecological perspective. Section I
reviews recent research on a variety of sensory and perceptual processes in birds, which all
involve subtle analyses of the relationships between species' perceptual mechanisms and their
ecology and behaviour. Section II describes the variousresearch approaches - behavioural,
neurophysiological, anatomical and comparative - all dealing with the common problem of
understanding how the activities of large numbers of muscles are coordinated to generate
adaptive behaviour. Section III is concerned with a range of approaches to analyzing the links
between perceptual and motor processes, through cybernetic modelling, neurophysiological
analysis, and behavioural methods.
This volume aims to provide clear and detailed methods to probe glutamate receptor function.
Chapters in this book feature methods to study synaptic ultrastructure, receptor
dynamics/receptor interactions and trafficking, cellular plasticity, receptor gene regulation,
epigenetics, and clinical applications. In addition, it includes overview chapters that provide
critical reviews and historical perspectives on particular techniques and fields of study. Written
in the highly successful Methods in Molecular Biology series format, chapters include
introductions to their respective topics, lists of the necessary materials and reagents, step-bystep, readily reproducible laboratory protocols, and tips on troubleshooting and avoiding known
pitfalls. Authoritative and cutting-edge, Glutamate Receptors: Methods and Protocols covers
well-established glutamate receptor techniques, as well as new and cutting-edge techniques
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designed so that students, researchers, and clinicians can gain an understanding of the issues
surrounding each experimental technique and its potential applications.
This book provides a thorough introduction to the topic of mathematical modeling of electrical
activity in the heart, from molecular details of ionic channel dynamics to clinically derived
patient-specific models. It discusses how cellular ionic models are formulated, introduces
commonly used models and explains why there are so many different models available. The
chapters cover modeling of the intracellular calcium handling that underlies cellular contraction
as well as modeling molecular-level details of cardiac ion channels, and specialized topics
such as cardiomyocyte energetics and signalling pathways. It is an excellent resource for
experienced and specialized researchers in the field, but also biological scientists with a limited
background in mathematical modelling and computational methods. Key Features Thorough
introduction to the topic of mathematical modeling of electrical activity in the heart Focuses on
use of experimental data in mathematical modeling, and on explanations rather than equations
In addition to being experts in the field, the contributing authors are expert science
communicators
This exceptionally produced trainee guide features a highly illustrated design, technical hints
and tips from industry experts, review questions and a whole lot more! Key content includes:
Orientation to the Trade, Pipefitting Hand Tools, Pipefitting Power Tools, Oxyfuel Cutting,
Ladders and Scaffolds and Motorized Equipment. Instructor Supplements Downloadable
instructor resources that include module tests, PowerPoints®, and performance profile sheets
are available at www.nccer.org/irc.
Cochlear implants are currently the standard treatment for profound sensorineural hearing
loss. In the last decade, advances in auditory science and technology have not only greatly
expanded the utility of electric stimulation to other parts of the auditory nervous system in
addition to the cochlea, but have also demonstrated drastic changes in the brain in responses
to electric stimulation, including changes in language development and music perception.
Volume 20 of SHAR focused on basic science and technology underlying the cochlear implant.
However, due to the newness of the ideas and technology, the volume did not cover any
emerging applications such as bilateral cochlear implants, combined acoustic-electric
stimulation, and other types of auditory prostheses, nor did it review brain plasticity in
responses to electric stimulation and its perceptual and language consequences. This
proposed volume takes off from Volume 20, and expands the examination of implants into new
and highly exciting areas. This edited book starts with an overview and introduction by Dr. FanGang Zeng. Chapters 2-9 cover technological development and the advances in treating the
full spectrum of ear disorders in the last ten years. Chapters 10-15 discuss brain responses to
electric stimulation and their perceptual impact. This volume is particularly exciting because
there have been quantum leap from the traditional technology discussed in Volume 20. Thus,
this volume is timely and will be of real importance to the SHAR audience.
This book highlights recent findings in industrial, manufacturing and mechanical engineering,
and provides an overview of the state of the art in these fields, mainly in Russia and Eastern
Europe. A broad range of topics and issues in modern engineering are discussed, including the
dynamics of machines and working processes, friction, wear and lubrication in machines,
surface transport and technological machines, manufacturing engineering of industrial facilities,
materials engineering, metallurgy, control systems and their industrial applications, industrial
mechatronics, automation and robotics. The book gathers selected papers presented at the 5th
International Conference on Industrial Engineering (ICIE), held in Sochi, Russia in March 2019.
The authors are experts in various fields of engineering, and all papers have been carefully
reviewed. Given its scope, the book will be of interest to a wide readership, including
mechanical and production engineers, lecturers in engineering disciplines, and engineering
graduates.
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