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Laser Surface Modification of Biomaterials: Techniques and Applications covers this expanding field, which has many potential applications,
including biomaterials. Laser surface modification of biomaterials enables the production of hybrid materials with different functionality in the
bulk as well as the thin, sub-micrometer surface layer. This book will provide readers with a comprehensive review of the technology and its
applications. Chapters in Part 1 look at the techniques and considerations of laser surface modification, while Part 2 reviews laser surface
modification techniques of the most important classes of biomaterials, with a final set of chapters discussing application specific laser surface
modification. Offers a comprehensive review of laser surface modification techniques Presents recent developments, fundamentals, and
progress in laser surface modification Reviews laser surface modification applications across a range of materials Emphasizes applications in
biomaterials
New chapters on bending and cleaning reflect the changes in the field since the last edition, completing the range of practical knowledge
about the processes possible with lasers already familiar to users of this well-known text. Professor Steen's lively presentation is supported
by a number of original cartoons by Patrick Wright and Noel Ford, which will bring a smile to your face and ease the learning process. From
the reviews: "...well organized, and the text is very practical...The engineering community will find this book informative and useful." (OPTICS
AND PHOTONICS NEWS, July/August 2005)
This book is a self-contained collection of scholarly papers targeting an audience of practicing researchers, academics, PhD students, and
other scientists. This book describes the rapidly developing field of fiber laser technology filling the very important role of providing students,
researchers, and technology managers with valuable, timely, and unbiased information on the subject. The objective of this book is to
highlight recent progress and trends in fiber laser technology covering a wide range of topics, such as self-pulsing phenomena in high-power
continuous wave (CW) Yb-doped fiber lasers, Q-switched fiber laser, mode-locked fiber laser using carbon nanotubes (CNT), properties of
double-scale pulses in mode-locked fiber laser, Brillouin fiber laser, dual-wave length fiber laser (DWFL) for microwave (MHz) and terahertz
(THz) radiation generation, tunable fiber laser based on twin core optical fiber, reflective semiconductor optical amplifier (RSOA)-based fiber
laser, dissipative soliton phenomena in fiber lasers, noiselike pulses (NLPs) in Yb-doped fiber laser, ultra fast fiber laser, numerical simulation
in Q-switched and mode-locked fiber laser, gain saturation in optical fiber laser amplifiers, heat generation and removal in fiber lasers, and
different fiber laser based technologies for material processing. We hope that this book will be useful for students, researchers, and
professionals, who work with fiber lasers. This book will also serve as an interesting and valuable reference that will impact, stimulate, and
promote further advances in the area of fiber lasers
Laser Additive Manufacturing: Materials, Design, Technologies, and Applications provides the latest information on this highly efficient
method of layer-based manufacturing using metals, plastics, or composite materials. The technology is particularly suitable for the production
of complex components with high precision for a range of industries, including aerospace, automotive, and medical engineering. This book
provides a comprehensive review of the technology and its range of applications. Part One looks at materials suitable for laser AM processes,
with Part Two discussing design strategies for AM. Parts Three and Four review the most widely-used AM technique, powder bed fusion
(PBF) and discuss other AM techniques, such as directed energy deposition, sheet lamination, jetting techniques, extrusion techniques, and
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vat photopolymerization. The final section explores the range of applications of laser AM. Provides a comprehensive one-volume overview of
advances in laser additive manufacturing Presents detailed coverage of the latest techniques used for laser additive manufacturing Reviews
both established and emerging areas of application
Composite materials, often shortened to composites, are engineered or naturally occurring materials made from two or more constituent
materials with significantly different physical or chemical properties which remain separate and distinct at the macroscopic or microscopic
scale within the finished structure. The aim of this book is to provide comprehensive reference and text on composite materials and
structures. This book will cover aspects of design, production, manufacturing, exploitation and maintenance of composite materials. The
scope of the book covers scientific, technological and practical concepts concerning research, development and realization of composites.
Capitalizing on the rapid growth and reduced costs of laser systems, laser cladding is gaining momentum, and in some instances replacing
conventional techniques of depositing thin films because it can accommodate a great variety of materials, achieve uniform thickness and
precise widths of layers, and provide improved resistance to wear and corrosion in the final product. Laser cladding technology also offers a
revolutionary layered manufacturing and prototyping technique that can fabricate complex components without intermediate steps. Laser
Cladding reviews the parameters, techniques and equipment, process modeling and control, and the physical metallurgy of alloying and
solidification during laser cladding. The authors clarify the interconnections laser cladding has with CAD/CAM design; automation and
robotics; sensors, feedback, and control; physics, material science, heat transfer, fluid dynamics, and powder metallurgy to promote further
development and improved process quality of this growing technology. As the first book entirely dedicated to the topic, it also offers a history
of its development and a guide to applications and market opportunities. While a considerable part of Laser Cladding is dedicated to industrial
applications, this volume brings together valuable information illustrated with real case studies based on the authors' vast experience, and
research and analysis in the field to provide a timely source for both academia and industry.
Whether an airplane or a space shuttle, a flying machine requires advanced materials to provide a strong, lightweight body and a powerful
engine that functions at high temperature. The Aerospace Materials Handbook examines these materials, covering traditional superalloys as
well as more recently developed light alloys. Capturing state-of-the-art d

Advances in Laser Materials Processing: Technology, Research and Application, Second Edition, provides a revised,
updated and expanded overview of the area, covering fundamental theory, technology and methods, traditional and
emerging applications and potential future directions. The book begins with an overview of the technology and challenges
to applying the technology in manufacturing. Parts Two thru Seven focus on essential techniques and process, including
cutting, welding, annealing, hardening and peening, surface treatments, coating and materials deposition. The final part
of the book considers the mathematical modeling and control of laser processes. Throughout, chapters review the
scientific theory underpinning applications, offer full appraisals of the processes described and review potential future
trends. A comprehensive practitioner guide and reference work explaining state-of-the-art laser processing technologies
in manufacturing and other disciplines Explores challenges, potential, and future directions through the continuous
development of new, application-specific lasers in materials processing Provides revised, expanded and updated
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Issues in Technology Theory, Research, and Application: 2013 Edition is a ScholarlyEditions™ book that delivers timely,
authoritative, and comprehensive information about Ocean Technology. The editors have built Issues in Technology
Theory, Research, and Application: 2013 Edition on the vast information databases of ScholarlyNews.™ You can expect
the information about Ocean Technology in this book to be deeper than what you can access anywhere else, as well as
consistently reliable, authoritative, informed, and relevant. The content of Issues in Technology Theory, Research, and
Application: 2013 Edition has been produced by the world’s leading scientists, engineers, analysts, research institutions,
and companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and edited by the
editors at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with authority,
confidence, and credibility. More information is available at http://www.ScholarlyEditions.com/.
Thermo-mechanical Modeling of Additive Manufacturing provides the background, methodology and description of
modeling techniques to enable the reader to perform their own accurate and reliable simulations of any additive process.
Part I provides an in depth introduction to the fundamentals of additive manufacturing modeling, a description of adaptive
mesh strategies, a thorough description of thermal losses and a discussion of residual stress and distortion. Part II
applies the engineering fundamentals to direct energy deposition processes including laser cladding, LENS builds, large
electron beam parts and an exploration of residual stress and deformation mitigation strategies. Part III concerns the
thermo-mechanical modeling of powder bed processes with a description of the heat input model, classical thermomechanical modeling, and part scale modeling. The book serves as an essential reference for engineers and technicians
in both industry and academia, performing both research and full-scale production. Additive manufacturing processes are
revolutionizing production throughout industry. These technologies enable the cost-effective manufacture of small lot
parts, rapid repair of damaged components and construction of previously impossible-to-produce geometries. However,
the large thermal gradients inherent in these processes incur large residual stresses and mechanical distortion, which
can push the finished component out of engineering tolerance. Costly trial-and-error methods are commonly used for
failure mitigation. Finite element modeling provides a compelling alternative, allowing for the prediction of residual
stresses and distortion, and thus a tool to investigate methods of failure mitigation prior to building. Provides
understanding of important components in the finite element modeling of additive manufacturing processes necessary to
obtain accurate results Offers a deeper understanding of how the thermal gradients inherent in additive manufacturing
induce distortion and residual stresses, and how to mitigate these undesirable phenomena Includes a set of strategies for
the modeler to improve computational efficiency when simulating various additive manufacturing processes Serves as an
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essential reference for engineers and technicians in both industry and academia
This volume presents papers selected from the international conference on Management, Manufacturing and Materials
Engineering. The research fields include mainly Management Engineering, Manufacturing Engineering and Modelling,
Systems Modelling and Simulation, Automation Control and Applications, Materials Science and Engineering, Computer
Science and Logistics Engineering and Mechanical Science and Engineering. Most of these papers are interdisciplinary
in nature and thus offer an interesting point of view of the topics covered. Volume is indexed by Thomson Reuters CPCIS (WoS).
This proceedings volume contains 101 papers from an October 2002 meeting, detailing advances in case hardening
processes, corrosion protection and tribological coatings, laser processes, characterization, modeling, quenching, nanomaterials, thermal spray, residual stress, and manufacturing equipmen
Virtual Modelling and Rapid Manufacturing presents essential research in the area of Virtual and Rapid Prototyping. It
contains reviewed papers that were presented at the 2nd International Conference on Advanced Research in Virtual and
Rapid Prototyping, held at the School of Technology and Management of the Polytechnic Institute of Leiria, Portugal,
from September 28 to October 1, 2005. The volume covers a wide range of topical subjects, such as medical imaging,
reverse engineering, virtual reality and prototyping, biomanufacturing and tissue engineering, advanced rapid prototyping
technologies and micro-fabrication, biomimetics and materials, and concurrent engineering
Lasers can alter the surface composition and properties of materials in a highly controllable way, which makes them
efficient and cost-effective tools for surface engineering. This book provides an overview of the different techniques, the
laser-material interactions and the advantages and disadvantages for different applications. Part one looks at laser heat
treatment, part two covers laser additive manufacturing such as laser-enhanced electroplating, and part three discusses
laser micromachining, structuring and surface modification. Chemical and biological applications of laser surface
engineering are explored in part four, including ways to improve the surface corrosion properties of metals. Provides an
overview of thermal surface treatments using lasers, including the treatment of steels, light metal alloys, polycrystalline
silicon and technical ceramics Addresses the development of new metallic materials, innovations in laser cladding and
direct metal deposition, and the fabrication of tuneable micro- and nano-scale surface structures Chapters also cover
laser structuring, surface modification, and the chemical and biological applications of laser surface engineering
Laser welding is a rapidly developing and versatile technology which has found increasing applications in industry and manufacturing. It
allows the precision welding of small and hard-to-reach areas, and is particularly suitable for operation under computer or robotic control. The
Handbook of laser welding technologies reviews the latest developments in the field and how they can be used across a variety of
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applications. Part one provides an introduction to the fundamentals of laser welding before moving on to explore developments in established
technologies including CO2 laser welding, disk laser welding and laser micro welding technology. Part two highlights laser welding
technologies for various materials including aluminium and titanium alloys, plastics and glass. Part three focuses on developments in
emerging laser welding technologies with chapters on the applications of robotics in laser welding and developments in the modelling and
simulation of laser and hybrid laser welding. Finally, part four explores the applications of laser welding in the automotive, railway and
shipbuilding industries. The Handbook of laser welding technologies is a technical resource for researchers and engineers using laser
welding technologies, professionals requiring an understanding of laser welding techniques and academics interested in the field. Provides an
introduction to the fundamentals of laser welding including characteristics, welding defects and evolution of laser welding Discusses
developments in a number of techniques including disk, conduction and laser micro welding Focusses on technologies for particular materials
such as light metal alloys, plastics and glass
The present book covers the application technology of lasers, focusing more on the vast range of processes than on individual applications,
in order to motivate and enable future innovations. The physical basics are presented in the first half of the book. The following examination
of application categories and their processes is documented by experts from their practical points of view but always refers back to the
underlying physical principles. In this way, readers are free to choose their own individual level of depth in understanding this globally relevant
field of innovation.
It has often been said that the laser is a solution searching for a problem. The rapid development of laser technology over the past dozen
years has led to the availability of reliable, industrially rated laser sources with a wide variety of output characteristics. This, in turn, has
resulted in new laser applications as the laser becomes a familiar processing and analytical tool. The field of materials science, in particular,
has become a fertile one for new laser applications. Laser annealing, alloying, cladding, and heat treating were all but unknown 10 years ago.
Today, each is a separate, dynamic field of research activity with many of the early laboratory experiments resulting in the development of
new industrial processing techniques using laser technology. Ten years ago, chemical processing was in its infancy awaiting, primarily, the
development of reliable tunable laser sources. Now, with tunability over the entire spectrum from the vacuum ultraviolet to the far infrared,
photo chemistry is undergoing revolutionary changes with several proven and many promising commercial laser processing operations as the
result. The ability of laser sources to project a probing beam of light into remote or hostile environments has led to the development of a wide
variety of new analytical techniques in environmental and laboratory analysis. Many of these are reviewed in this book.
Surface Modification by Solid State Processing describes friction-based surfacing techniques for surface modification to improve resistance to
corrosion and wear, also changing surface chemistry. Surface conditions are increasingly demanding in industrial applications and surface
modification can reduce manufacturing and maintenance costs, leading to improved component performance, reliability and lifetime. Frictionbased technologies are promising solid state processing technologies, particularly for light alloys, in the manufacturing of composite surface
and functionally graded materials This title is divided into five chapters, and after an introduction the book covers friction surfacing; friction stir
processing; surface reinforcements of light alloys; and characterization techniques based on eddy currents. Describes friction-based
surfacing techniques for surface modification to improve resistance to corrosion and wear, and change surface chemistry Emphasizes
industrial applications Describes existing and emerging techniques
The book covers very important issues, not only scientific in nature but, ultimately, for industry and the economy. Wear and deterioration of
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surface properties during operation is a natural and unavoidable phenomenon. However, minimizing the degree of wear is of great
importance for the entire economy, as illustrated by the example of the US economy, for which the loss of natural resources as a direct cause
of friction and wear exceeds 6% of the Gross National Product. This book showcases the valuable knowledge revealed from both theoretical
and practical research results in the field of advanced technologies of coatings and surface modification, as well as wear and tribological
characteristics of advanced materials and surface layers. Therefore, it is hoped that this book will be a valuable resource and helpful tool for
scientists, engineers, and students in the field of surface engineering, materials science, and manufacturing engineering.
This book highlights the industrial potential and explains the physics behind laser metal deposition (LMD) technology. It describes the laser
metal deposition (LMD) process with the help of numerous diagrams and photographs of real-world process situations, ranging from the
fabrication of parts to the repair of existing products, and includes case studies from current research in this field. Consumer demand is
moving away from standardized products to customized ones, and to remain competitive manufacturers require manufacturing processes that
are flexible and able to meet consumer demand at low cost and on schedule. Laser metal deposition (LMD) is a promising alternative
manufacturing process in this context. This book enables researchers and professionals in industry gain a better understanding of the LMD
process, which they can then use in real-world applications. It also helps spur on further innovations.
Synthesis of nonequilibrium metallic phases has been an area of great interest to the materials processing community since early 1960.
Inherent rapid cooling rates in laser processing are being used to engineer non-equilibrium microstructures which cannot be rivaled by other
processes. This lecture will discuss the phenomena involved and its application in designing materials with tailored properties. What is nonequilibrium Synthesis? This is a synthesis method to produce binary or higher order materials where kinetics of the pro cess affects the
transport of the constituent elements during phase transformation resulting in a composition or crystallographic configuration which is different
from what is observed when the elements arranges themselves with the lowest possible Gibbs Free energy, which is the equilibrium
condition. Figure 1 illustrates the phenomena. Phase diagram under equilibrium condition is illustrated by the solid line whereas the noequilibrium phase diagram is represented by the dotted line. One can observe the shrinkage of the phase field under non-equilibrium
condition. Any alloy composition between the solidus lines of the equilibrium and non-equilibrium phase diagram will be a non equilibrium
alloys with extended solid solution.

The book contains papers from the twelfth in a series of biennial conferences, first held in 1993, on the topics of contact
mechanics and surface effects and their interaction. In general, structural components fail by wear, corrosion and fatigue,
that is to say affected and initiated by surface conditions. Consequently, it is often appropriate to modify the surface layer
of a base material or coat it, so as to provide an enhanced performance or longer life. However, in many cases it is the
combined effect of wear and corrosion that is damaging, contributing to complexity in determining the proper approach.
The surface treatment chosen should be suitably related to the problem to be solved. The necessary thickness of the
coating depends largely on the applied loading and environmental conditions. The papers in the book address novel
protective layers for advances in sliding wear and low friction. The contents cover topics such as: Experimental and
Measurement Tests; Surface Modification; Surface Problems in Contact Mechanics; Thick and Thin Coatings;
Page 6/10

Bookmark File PDF Analysis Of The Laser Cladding Process For Stellite On Steel
Tribomechanics; Computer Simulation.
The complete guide to understanding and using lasers in material processing! Lasers are now an integral part of modern
society, providing extraordinary opportunities for innovation in an ever-widening range of material processing and
manufacturing applications. The study of laser material processing is a core element of many materials and
manufacturing courses at undergraduate and postgraduate level. As a consequence, there is now a vast amount of
research on the theory and application of lasers to be absorbed by students, industrial researchers, practising engineers
and production managers. Written by an acknowledged expert in the field with over twenty years' experience in laser
processing, John Ion distils cutting-edge information and research into a single key text. Essential for anyone studying or
working with lasers, Laser Processing of Engineering Materials provides a clear explanation of the underlying principles,
including physics, chemistry and materials science, along with a framework of available laser processes and their
distinguishing features and variables. This book delivers the knowledge needed to understand and apply lasers to the
processing of engineering materials, and is highly recommended as a valuable guide to this revolutionary manufacturing
technology. The first single volume text that treats this core engineering subject in a systematic manner Covers the
principles, practice and application of lasers in all contemporary industrial processes; packed with examples, materials
data and analysis, and modelling techniques
The ability to quantify residual stresses induced by welding processes through experimentation or numerical simulation
has become, today more than ever, of strategic importance in the context of their application to advanced design. This is
an ongoing challenge that commenced many years ago. Recent design criteria endeavour to quantify the effect of
residual stresses on fatigue strength of welded joints to allow a more efficient use of materials and a greater reliability of
welded structures. The aim of the present book is contributing to these aspects of design through a collection of casestudies that illustrate both standard and advanced experimental and numerical methodologies used to assess the
residual stress field in welded joints. The work is intended to be of assistance to designers, industrial engineers and
academics who want to deepen their knowledge of this challenging topic.
Laser cladding is an additive manufacturing technology capable of producing coatings due to the surface fusion of
metals. The selected powder is fed into a focused laser beam to be melted and deposited as coating. This allows to apply
material in a selected way onto those required sections of complex components. The process main properties are the
production of a perfect metallurgically bonded and fully dense coatings; the minimal heat affected zone and low dilution
between the substrate and filler material resulting in functional coatings that perform at reduced thickness, so fewer
layers are applied; fine, homogeneous microstructure resulting from the rapid solidification rate that promotes wear
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resistance of carbide coatings; near net-shape weld build-up requires little finishing effort; extended weldability of
sensitive materials like carbon-rich steels or nickel-based superalloys that are difficult or even impossible to weld using
conventional welding processes; post-weld heat treatment is often eliminated as the small heat affected zone minimizes
component stress; excellent process stability and reproducibility because it is numerical controlled welding process. The
typical applications are the dimensional restoration; the wear and corrosion protection; additive manufacturing. The wide
range of materials that can be deposited and its suitability for treating small areas make laser cladding particularly
appropriate to tailor surface properties to local service requirements and it opens up a new perspective for surface
engineered materials. The main key aspect to be scientifically and technologically explored are the type of laser; the
powders properties; the processing parameters; the consequent microstructural and mechanical properties of the
processed material; the capability of fabrication of prototypes to rapid tooling and rapid manufacturing. Distills critical
concepts, methods, and applications from leading full-length chapters, along with the authors’s own deep understanding
of the material taught, into a concise yet rigorous graduate and advanced undergraduate text; Reinforces concepts
covered with detailed solutions to illuminating and challenging industrial applications; Discusses current and future
applications of laser cladding in additive manufacturing.
The revised edition of this important reference volume presents an expanded overview of the analytical and numerical
approaches employed when exploring and developing modern laser materials processing techniques. The book shows
how general principles can be used to obtain insight into laser processes, whether derived from fundamental physical
theory or from direct observation of experimental results. The book gives readers an understanding of the strengths and
limitations of simple numerical and analytical models that can then be used as the starting-point for more elaborate
models of specific practical, theoretical or commercial value. Following an introduction to the mathematical formulation of
some relevant classes of physical ideas, the core of the book consists of chapters addressing key applications in detail:
cutting, keyhole welding, drilling, arc and hybrid laser-arc welding, hardening, cladding and forming. The second edition
includes a new a chapter on glass cutting with lasers, as employed in the display industry. A further addition is a chapter
on meta-modelling, whose purpose is to construct fast, simple and reliable models based on appropriate sources of
information. It then makes it easy to explore data visually and is a convenient interactive tool for scientists to improve the
quality of their models and for developers when designing their processes. As in the first edition, the book ends with an
updated introduction to comprehensive numerical simulation. Although the book focuses on laser interactions with
materials, many of the principles and methods explored can be applied to thermal modelling in a variety of different fields
and at different power levels. It is aimed principally however at academic and industrial researchers and developers in
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the field of laser technology.
The purpose of this book is to show how general principles afford insight into laser processes. The principles may be
from fundamental physical theory or from direct observation, but understanding of the general characteristics of a
process is essential.
The subject of this paper is a surface-integrity analysis of Ni-Co-Mo laser cladded maraging steel (EN 10027-2, W. No.
1.2799). Experiments were performed on 3.3 kW Nd:YAG laser system with coaxial injection of Ni-Co-Mo powder alloy
that integrates various modes of laser beam guidance and different degrees of overlapping. The specimens were
subsequently solution and precipitation annealed in order to examine a precipitation hardening of the newly formed
material using the scanning electron microscopy (SEM) with a microprobe for energy-dispersive spectroscopy analysis,
supported by microhardness tests. The residual stresses were determined by a hole-drilling method, using the integral
method for residual stresses calculation. Favourable compressive residual stresses are generated in laser cladded layers
due to a phase transformation from austenite to lath-martensite. The optimal selection of laser cladding process
parameters enables efficient and cost-effective maintenance of damaged surfaces on the vital parts of die-casting tools,
made from 1.2799 maraging steel.
The subject of computational plasticity encapsulates the numerical methods used for the finite element simulation of the behaviour
of a wide range of engineering materials considered to be plastic – i.e. those that undergo a permanent change of shape in
response to an applied force. Computational Methods for Plasticity: Theory and Applications describes the theory of the
associated numerical methods for the simulation of a wide range of plastic engineering materials; from the simplest infinitesimal
plasticity theory to more complex damage mechanics and finite strain crystal plasticity models. It is split into three parts - basic
concepts, small strains and large strains. Beginning with elementary theory and progressing to advanced, complex theory and
computer implementation, it is suitable for use at both introductory and advanced levels. The book: Offers a self-contained text that
allows the reader to learn computational plasticity theory and its implementation from one volume. Includes many numerical
examples that illustrate the application of the methodologies described. Provides introductory material on related disciplines and
procedures such as tensor analysis, continuum mechanics and finite elements for non-linear solid mechanics. Is accompanied by
purpose-developed finite element software that illustrates many of the techniques discussed in the text, downloadable from the
book’s companion website. This comprehensive text will appeal to postgraduate and graduate students of civil, mechanical,
aerospace and materials engineering as well as applied mathematics and courses with computational mechanics components. It
will also be of interest to research engineers, scientists and software developers working in the field of computational solid
mechanics.
Laser remanufacturing is an advanced repairing method to remanufacture damaged parts based on laser processing, such as
Page 9/10

Bookmark File PDF Analysis Of The Laser Cladding Process For Stellite On Steel
laser cladding and laser welding. As a critical factor in determining the remanufacturing quality, residual stress of different laserremanufactured parts was analysed by numerical methods based on deactivating and reactivating element theory, as well as
experimental methods such as X-ray diffraction and hole drilling measurements. The distributions and evolution law of residual
stress during multipass laser welding of 7A52 high-strength aluminium alloy, and the effects of forming strategy, heat input and
solid-state phase transition on residual stress in the laser cladding forming layers of QT 500 cast iron and FV520B high strength
steel, were emphatically studied. The simulation results of residual stress fit well with the experimental results, indicating that both
residual stress and its accumulation phenomenon would occur during the laser welding and laser cladding forming, and were
affected by factors such as welding pass, heat input and phase transition. It is feasible to control residual stress by using cross
path forming strategy, less heat input and alloying power materials with low martensite transition point (Ms).
This book broadens the knowledge of tribology. This book is evolved out of current research trends on tribological performance of
systems related to nano tribology, rheology, engines, polymer brushes, composite materials, erosive wear and lubrication. The
book deals with enhancing the ideas on tribological properties, the different types of wear phenomenon and lubrication
enhancement. Further, the tribological performance of systems, whether nano, micro or macro-scale, depends upon a large
number of external parameters and important among them are temperature, contact pressure and relative speed. Thus, the book
focus on the theoretical aspects to industrial applications of tribology.
We are glad to present our readers with the 40th volume of International Journal of Engineering Research in Africa. This volume
contains articles describing the research results in the fields of materials science, mechanical engineering, power distribution and
power control, construction materials and technologies, technological processes in the wastewater treatment and industrial
engineering. The articles will be useful for many engineers as well as for academic teachers and students majoring in these fields
of engineering science.
The technology, operation, energy, environmental, analysis, and future development of the metallurgical industries utilizing high
temperature processes are covered in the book. The innovations on the extraction and production of ferrous and nonferrous
metals, alloys, and refractory and ceramic materials, the heating approaches and energy management, and the treatment and
utilizations of the wastes and by-products are the topics of special interests. This book focuses on the following issues: •High
Efficiency New Metallurgical Process and Technology Fundamental Research of Metallurgical Process •Alloys and Materials
Preparation •Direct Reduction and Smelting Reduction •Coking, New Energy and Environment •Utilization of Solid Slag/Wastes
and Complex Ores •Characterization of High Temperature Metallurgical Process
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