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Encyclopedia of Tribology
Materials science is the magic that allows us to change the chemical composition and microstructure of material to regulate
its corrosion-mechanical, technological, and functional properties. Five major classes of stainless steels are widely used:
ferritic, austenitic, martensitic, duplex, and precipitation hardening. Austenitic stainless steels are extensively used for
service down to as low as the temperature of liquid helium (-269oC). This is largely due to the lack of a clearly defined
transition from ductile to brittle fracture in impact toughness testing. Steels with ferritic or martensitic structures show a
sudden change from ductile (safe) to brittle (unsafe) fracture over a small temperature difference. Even the best of these
steels shows this behavior at temperatures higher than -100oC and in many cases only just below zero. Various types of
stainless steel are used across the whole temperature range from ambient to 1100oC. This book will be useful to scientists,
engineers, masters, graduate students, and students. I hope readers will enjoy this book and that it will serve to create new
materials with unique properties.

Friction, Wear and Wear Protection
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The second edition of Materials Degradation and Its Control by Surface Engineering continues the theme of the first edition,
where discussions on corrosion, wear, fatigue and thermal damage are balanced by similarly detailed discussions on their
control methods, e.g. painting and metallic coatings. The book is written for the non-specialist, with an emphasis on
introducing technical concepts graphically rather than through algebraic equations. In the second edition, the graphic
content is enhanced by an additional series of colour and monochrome photographs that illustrate key aspects of the
controlling physical phenomena. Existing topics such as liquid metal corrosion have been extended and new topics such as
corrosion inhibitors added. Contents:Mechanisms of Materials Degradation:Mechanical Causes of Materials
DegradationChemical Causes of Materials DegradationMaterials Degradation Induced by Heat and Other Forms of
EnergyDuplex Causes of Materials DegradationSurface Engineering:Discrete CoatingsIntegral Coatings and Modified Surface
LayersCharacterization of Surface CoatingsApplication of Control Techniques:Control of Materials DegradationFinancial and
Industrial Aspects of Materials Degradation and Its Control Readership: Engineers and scientists in industrial chemistry,
materials science, surface and interface science. Keywords:Corrosion;Wear;Fatigue;Duplex Mechanisms;Surface Coating
Technologies;Biocorrosion;Corrosion Inhibitors;Liquid Metal Corrosion;Mechanical Degradation;Chemical
Degradation;Surface Engineering;Discrete Coatings;Integral Coatings;Advanced Surface Modification
Technologies;Characterization of SurfacesReviews:“Guidelines for applications of surface engineering techniques to
individual degradation mechanisms are covered. This does a concise job of suggesting basic selection criteria to be followed
for specific degradation mechanisms … The authors present a good overview of the interaction of surface engineering
treatments for control of material wastage from various causes.”Corrosion

Materials Degradation and Its Control by Surface Engineering
The proceedings collect invited and contributed papers from more than 150 scientists and engineers worldwide which
provide an up-to-date overview of the current research on friction and wear, including new systematic approaches as well
as innovative technical solutions.

Introduction to Surface Engineering
Updated and translated by André Luiz V. da Costa e Silva This book is a combination of a metallographic atlas for steels and
cast irons and an introductory textbook covering the fundamentals of phase transformations and heat treatment of these
materials. Every important stage of processing, from casting to cold working is clearly discussed and copiously illustrated
with metallographs that show the obtained structures, both desired and those achieved when deviations occur. First
published in 1951 by Professor Hubertus Colpaert from the Institute for Technological Research (IPT) of São Paulo, Brazil,
this book became one of the most important Brazilian references for professionals interested in the processing, treatment,
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and application of steels and cast irons. In the Fourth Edition and English translation, updated and translated by Professor
André Luiz V. da Costa e Silva, the concept of the of the original edition was preserved while the important developments of
recent decades, both in metallographic characterization and in steel and iron products, as well as progress in the
understanding of the transformations that made the extraordinary developments of these alloys possible, were added. Most
metallographs are of actual industrial materials and a large number originate from industry leaders or laboratories at the
forefront of steel and iron development. As steel continues to be the most widely used metallic material in the world,
Metallography of Steels continues to be an essential reference for students, metallographers, and engineers interested in
understanding processing-properties-structure relationships of the material. The balance between theoretical and applied
information makes this book a valuable companion for even experienced steel practitioners.

Applied Laser Tooling
Handbook of Hot-dip Galvanization
Stainless Steels and Alloys
Annotation A practical selection guide to help engineers and technicians choose the mot efficient surface hardening
techniques that offer consistent and repeatable results. Emphasis is placed on characteristics such as processing
temperature, case/coating thickness, bond strength, and hardness level obtained. The advantages and limitations of the
various thermochemical, thermal and coating/surface modification technologies are compared

The SGTE Casebook
This book presents the physico-technical basis and current state of the technology of boronized layers. Special attention is
given to the layer structure and morphology of allocated phases and distributions in a superficial zone of chemical
compounds. Two- and multi-component phases of alloys and diffusion processes in a self-organizing mode are discussed.
Surface hardening by boronizing increases the life time of mechanical tools. This is important for the mining industry,
agriculture, textile and chemical industry. The book is important for thermochemical treatment and surface hardening of
metals and alloys.

Materials and Surface Engineering in Tribology
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Austenitic stainless steels lend themselves to a wide range of applications. However, they normally stiffer from poor wear
resistance and do not respond well to traditional surface treatments. This volume. the fruit of a current status seminar,
reflects the enormous strides which have been made in the last few years in the study of the expanded austenite phase
(also called the S phase) and the development of new surface treatment techniques. As well as the papers presented at the
seminar, the book contains selection from related papers and a comprehensive bibliography of the literature on the subject
from 1979 to 2000.

Current Trends in Boriding
The book covers very important issues, not only scientific in nature but, ultimately, for industry and the economy. Wear and
deterioration of 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.

Surface Hardening of Steels
Hot-dip galvanization is a method for coating steel workpieces with a protective zinc film to enhance the corrosion
resistance and to improve the mechanical material properties. Hot-dip galvanized steel is the material of choice underlying
many modern buildings and constructions, such as train stations, bridges and metal domes. Based on the successful
German version, this edition has been adapted to include international standards, regulations and best practices. The book
systematically covers all steps in hot-dip galvanization: surface pre-treatment, process and systems technology,
environmental issues, and quality management. As a result, the reader finds the fundamentals as well as the most
important aspects of process technology and technical equipment, alongside contributions on workpiece requirements for
optimal galvanization results and methods for applying additional protective coatings to the galvanized pieces. With over
200 illustrated examples, step-by-step instructions, presentations and reference tables, this is essential reading for
apprentices and professionals alike.

Tribology
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Tribology and Surface Engineering
This highly illustrated reference work covers the three principal types of surface technologies that best protect engineering
devices and products: diffusion technologies, deposition technologies, and other less commonly acknowledged surface
engineering (SE) techniques. Various applications are noted throughout the text and additionally whole chapters are
devoted to specific SE applications across the automotive, gas turbine engine (GTE), metal machining, and biomedical
implant sectors. Along with the benefits of SE, this volume also critically examines SE's limitations. Materials degradation
pathways - those which can and those which cannot be mitigated by SE - are rigorously explained. Written from a scientific,
materials engineering perspective, this concise text is supported by high-quality images and photo-micrographs which show
how surfaces can be engineered to overcome the limits of conventionally produced materials, even in complex or hostile
operating environments. This book is a useful resource for undergraduate and postgraduate students as well as professional
engineers.

Surface Engineering for Corrosion and Wear Resistance
This book focuses on the effect of plasma nitriding on the properties of steels. Parameters of different grades of steels are
considered, such as structural and constructional steels, stainless steels and tools steels. The reader will find within the text
an introduction to nitriding treatment, the basis of plasma and its roll in nitriding. The authors also address the advantages
and disadvantages of plasma nitriding in comparison with other nitriding methods.

Modern Surface Engineering Treatments
The hardest requirements on a material are in general imposed at the surface: it has to be wear resistant for tools and
bearings; corrosion resistant for turbine blades; antireflecting for solar cells; and it must combine several of these
properties in other applications. `Surface engineering' is the general term that incorporates all the techniques by which a
surface modification can be accomplished. These techniques include both the more traditional methods, such as nitriding,
boriding and carburizing, and the newer ones, such as ion implantation, laser beam melting and, in particular, coating. This
book comprises and compares in a unique way all these techniques of surface engineering. It is a compilation of lectures
which were held by renowned scientists and engineers in the frame of the well known `EuroCourses' of the Joint Research
Centre of the Commission of the European Communities. The book is principally addressed to material and surface
scientists, physicists and chemists, engineers and technicians of industries and institutes where surface engineering
problems arise.
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The Welding Engineer’s Guide to Fracture and Fatigue
Thermochemical surface engineering significantly improves the properties of steels. Edited by two of the world s leading
authorities, this important book summarises the range of techniques and their applications. It covers nitriding,
nitrocarburizing and carburizing. There are also chapters on low temperature techniques as well as boriding, sheradizing,
aluminizing, chromizing, thermo-reactive deposition and diffusion. Reviews the fundamentals of surface treatments and
current performance of improved materialsCovers nitriding, nitrocarburizing and carburizing of iron and iron carbon
alloysExamines how different thermochemical surface engineering methods can help against corrosion"

Plasma Nitriding of Steels
Surface engineering can be defined as an enabling technology used in a wide range of industrial activities. Surface
engineering was founded by detecting surface features which destroy most of pieces, e.g. abrasion, corrosion, fatigue, and
disruption; then it was recognized, more than ever, that most technological advancements are constrained with surface
requirements. In a wide range of industry (such as gas and oil exploitation, mining, and manufacturing), the surfaces
generate an important problem in technological advancement. Passing time shows us new interesting methods in surface
engineering. These methods usually apply to enhance the surface properties, e.g. wear rate, fatigue, abrasion, and
corrosion resistance. This book collects some of new methods in surface engineering.

Introduction to Surface Engineering
Surface Engineering of Metals provides basic definitions of classical and modern surface treatments, addressing
mechanisms of formation, microstructure, and properties of surface layers. Part I outlines the fundamentals of surface
engineering, presents the history of its development, and proposes a two-category classification of surface layers.
Discussions include the basic potential and usable properties of superficial layers and coatings, explaining their concept,
interaction with other properties, and the significance of these properties for proper selection and functioning. Part II
provides an original classification of the production methods of surface layers. Discussions include the latest technologies in
this field, characterized by directional or beam interaction of particles or of the heating medium with the treat surface.

Stainless Steel 2000
Magnesium alloys with their unique physical and chemical properties are important candidates for many modern
engineering applications. Their density, being the lowest of all structural metals, makes them the primary choice in global
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attempts aimed at reducing the weight of transportation vehicles. However, magnesium also creates challenges at certain
stages of raw alloy melting, fabrication of net-shape components and their service. The first one is caused by very high
affinity of magnesium to oxygen, which requires protective atmospheres increasing manufacturing cost and heavily
contributing to greenhouse gas emissions. The second challenge relates to very high corrosivity of liquid magnesium
towards materials it contacts. This imposes restrictions on the selection of materials used to contain, transfer or process
molten magnesium during manufacturing operations. A mixture of unique benefits and serious challenges of magnesium
alloys in solid and liquid states described here makes the book very useful for a broad audience of scientists and engineers
from academia and industry.

Alloy Steels
Two very successful conferences - in Glasgow and Beaune - were held on duplex stainless steels during the first half of the
'90s. This book takes keynote papers from each, and develops and expands them to bring the topics right up to date. There
is new material to cover grades, specifications and standards, and the book is fully cross-references and indexed. The first
reference book to be published on the increasingly popular duplex stainless steels, it will be widely welcomed by
metallurgists, design and materials engineers, oil and gas engineers and anyone involved in materials development and
properties. The first reference book on this relatively new engineering material Based on keynote papers from major
international contributors Covers grades, standards and specifications

Duplex Stainless Steels
This book is intended to help engineers analyze service condition and potential mechanisms of surface degradation. This
will enable engineers select suitable materials for improved service-life and performance of engineering components. The
book comprises 7 chapters, and is well illustrated with schematics, photographs, microstructure, XRD patterns, EDAX
mapping, and technical data tables. The book focuses on the influence of materials and methods of surface engineering on
structure, properties, and wear-performance of engineering components. It begins with the need to study the subject of
surface engineering, scope of surface engineering, and classification of techniques of surface engineering. The book covers
conventional material system (steel, cast iron, stellite, WC-Co, PCDs, etc.) and new materials like multilayer structures,
functionally gradient materials (FGMs), intermetallic barrier coatings, and thermal barrier coating. The book covers most
conventional as well as advanced surface engineering techniques, such as burnishing, shot peening, flame and induction
hardening, laser and electron beam hardening, plasma and TIG melting, carburizing, nitriding, cyaniding, boronizing,
vanadizing, ion implantation, laser alloying, chemical vapor deposition, PE chemical vapor deposition, physical vapor
deposition, weld overlays, laser cladding, hot dip galvanizing, hot dip lead tin coating, hot dip aluminizing, hot dip
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chromizing, electroplating, electroless plating (Ni-P and Ni-B), mechanical plating, roll bonding, explosive bonding, and hot
isostatic. The book also includes an introductory chapter on friction-stir processing of aluminum and titanium alloys.
Further, it discusses studies on structure, mechanical and wear properties of weld surfacing, flame spray coating, HVOF
sprayed coating, laser cladding of ferrous metals, nickel and cobalt based alloys and their composites in as-sprayed and
heat-treated conditions. The book provides a comprehensive overview of various destructive and nondestructive techniques
used for characterization of engineered surfaces. The materials in the book will be useful to undergraduate and graduate
students. In addition, the contents of this book can also be used for professional development courses for practicing
engineers.

Surface Engineering
Thermochemical surface engineering significantly improves the properties of steels. Edited by two of the world’s leading
authorities, this important book summarises the range of techniques and their applications. It covers nitriding,
nitrocarburizing and carburizing. There are also chapters on low temperature techniques as well as boriding, sheradizing,
aluminizing, chromizing, thermo-reactive deposition and diffusion. Reviews the fundamentals of surface treatments and
current performance of improved materials Covers nitriding, nitrocarburizing and carburizing of iron and iron carbon alloys
Examines how different thermochemical surface engineering methods can help against corrosion

Steel Metallurgy
The invention of the Laser, 25 years ago, has become an innovation with established industrial technology extended
through diverse areas of economic viability (a 25% sales annual growth), and promising market perspectives. In organizing
an European Intensive Course on Applied Laser Tooling, it seemed opportune to bring together an international group of
scientists to provide an appraisal of industrial Lasers, system integration, and sensitive areas of Laser beam material
interaction, while emphasizing those areas which promise to have major impact both in science and technology. Tutorial
papers and reports on latest developments both in research and industrial manufacturing were complemented by video and
film projections to show the wide variety of applications in industry, stressing the combination of Lasers with other
technologies, mainly CNC and Robots. The large participation by the industry fulfilled the intended interaction and crossfertilization between the scientific, technological and industrial community, reinforcing the innovative capacity readily
demonstrated at panel discussions. It was neither possible nor planned to cover all the aspects in full depth. Efforts were
addressed to selected areas where discussion of advanced knowled~e and technology topics would stimulate further
progress of Laser tooling (in main directions: software, hardware and peopleware). Laser tooling was then discussed in light
of its major applications covering Laser beam robotic manipulation towards flexible manufacturing systems. The following
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articles give a fair account of the course programme.

Tribology: Friction and Wear of Engineering Materials
This volume, the fruit of a current status seminar, reflects the enormous strides which have been made in the last few years
in the study of the expanded austenite phase (also called the S phase) and the development of new surface treatment
techniques. The book also contains a selection from related papers and a comprehensive bibliography of the literature on
the subject from 1979 to 2000.

Steel Heat Treating Fundamentals and Processes
As the subject of tribology comprises lubrication, friction and wear of contact components highly relevant to practical
applications, it challenges scientists from chemistry, physics and materials engineering around the world on todays
sophisticated experimental and theoretical foundation to complex interdisciplinary research. Recent results and
developments are preferably presented and evaluated in the context of established knowledge. Consisting of eleven
chapters divided into the four parts of Lubrication and Properties of Lubricants, Boundary Lubrication Applications, Testing
and Modeling, and Sustainability of Tribosystems, this textbook therefore merges basic concepts with new findings and
approaches. Tribology Fundamentals and Advancements, supported by competent authors, aims to convey current
research trends in the light of the state of the art to students, scientists and practitioners and help them solve their
problems.

Advanced Techniques for Surface Engineering
This title is designed to provide a clear and comprehensive overview of tribology. The book introduces the notion of a
surface in tribology where a solid surface is described from topographical, structural, mechanical, and energetic
perspectives. It also describes the principal techniques used to characterize and analyze surfaces. The title then discusses
what may be called the fundamentals of tribology by introducing and describing the concepts of adhesion, friction, wear,
and lubrication. The book focuses on the materials used in tribology, introducing the major classes of materials used, either
in their bulk states or as coatings, including both protective layers and other coatings used for decorative purposes. Of
especial importance to the tribology community are sections that provide the latest information on Nanotribology, Wear,
Lubrication, and Wear-Corrosion: Tribocorrosion and Erosion-Corrosion.

Surface Engineering of Metals
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The Welding Engineer's Guide to Fracture and Fatigue provides an essential introduction to fracture and fatigue and the
assessment of these failure modes, through to the level of knowledge that would be expected of a qualified welding
engineer. Part one covers the basic principles of weld fracture and fatigue. It begins with a review of the design of
engineered structures, provides descriptions of typical welding defects and how these defects behave in structures
undergoing static and cyclical loading, and explains the range of failure modes. Part two then explains how to detect and
assess defects using fitness for service assessment procedures. Throughout, the book assumes no prior knowledge and
explains concepts from first principles. Covers the basic principles of weld fracture and fatigue. Reviews the design of
engineered structures, provides descriptions of typical welding defects and how these defects behave in structures
undergoing static and cyclical loading, and explains the range of failure modes. Explains how to detect and assess defects
using fitness for service assessment procedures.

Thermochemical Surface Engineering of Steels
This translation of a successful German title provides a broad and fundamental overview of current coating technology.
Edited by experts from one of the largest research centers for this field in Germany, this valuable reference combines
research and industrial perspectives, treated by authors from academia and industry alike. They discuss the potential of the
many innovations introduced into industrial application in recent years, allowing materials scientists and engineers to find
the appropriate solution for their own specific coating problems. Thus, with the aid of this book, it is possible to make
coating technology an integral part of R&D, construction and production.

Magnesium Alloys
Tribology covers the fundamentals of tribology and the tribological response of all types of materials, including metals,
ceramics, and polymers. The book provides a solid scientific foundation without relying on extensive mathematics, an
approach that will allow readers to formulate appropriate solutions when faced with practical problems. Topics considered
include fundamentals of surface topography and contact, friction, lubrication, and wear. The book also presents up-to-date
discussions on the treatment of wear in the design process, tribological applications of surface engineering, and materials
for sliding and rolling bearings. Tribology will be valuable to engineers in the field of tribology, mechanical engineers,
physicists, chemists, materials scientists, and students. Features Provides an excellent general introduction to the friction,
wear, and lubrication of materials Presents a balanced comparison of the tribological behavior of metals, ceramics, and
polymers Includes discussions on tribological applications of surface engineering and materials for sliding and rolling
bearings Emphasizes the scientific foundation of tribology Discusses the treatment of wear in the design process Uses SI
units throughout and refers to U.S., U.K., and other European standards and material designations
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Stainless Steel 2000
The Scientific Group Thermodata Europe (SGTE) is a consortium of European and North American research groups
developing thermodynamic databases and software to model the thermodynamic properties of metals and other materials.
Understanding these properties is critical to improving the processing of metals and their performance in such areas as
resistance to high-temperature corrosion. This substantially revised new edition explores both the theoretical background to
thermodynamic modelling and its wide range of practical applications. These applications include the analysis of hot salt
and other types of high-temperature corrosion, understanding the loss of corrosion resistance in stainless and other types
of steel, the processing of steels, as well as the use of thermodynamics to improve the functionality of materials for
microelectronics and lighting applications, and in the analysis of nuclear safety issues. New case studies also illustrate
applications to kinetically-controlled processes such as the solidification and heat treatment of alloys as well as the
production of silicon and titanium oxide pigment. The SGTE casebook is a valuable reference for those manufacturing steels
and other materials, those using materials in high-temperature applications such as the power industry and in other areas
such as microelectronics and lighting. This updated and revised edition explores theoretical background to thermodynamic
modelling Practical applications are provided, including types of high-temperature corrosion Valuable reference for the
power and microelectronics industry

Plasticity of Boronized Layers
This book presents the most important thermochemical and physical techniques of boriding. The formation and
characterization of different boride layers or boride coatings are compared in this book. The author analyzes the
technological aspects of boriding processes, presenting the advantages and disadvantages of each method. The effect of
the boriding techniques on the microstructure of borided materials are also indicated. The mechanism of formation of active
boron atoms or ions and the phenomena during re-melting of alloying material together with the substrate are described.
Special attention is devoted to powder-pack boriding, electrochemical boriding in borax, gas boriding, plasma gas or paste
boriding and laser or plasma surface alloying with boron, acknowledged as the most important current methods in boriding.
The thermodynamics of gas boriding is also analyzed.

Metals Reference Book
The growing use of light alloys in industries such as aerospace, sports equipment and biomedical devices is driving research
into surface engineering technologies to enhance their properties for the desired end use. Surface engineering of light
alloys: Aluminium, magnesium and titanium alloys provides a comprehensive review of the latest technologies for
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modifying the surfaces of light alloys to improve their corrosion, wear and tribological properties. Part one discusses surface
degradation of light alloys with chapters on corrosion behaviour of magnesium alloys and protection techniques, wear
properties of aluminium-based alloys and tribological behaviour of titanium alloys. Part two reviews surface engineering
technologies for light alloys including anodising, plasma electrolytic oxidation, thermal spraying, cold spraying, physical
vapour deposition, plasma assisted surface treatment, PIII/PSII treatments, laser surface modification, ceramic conversion
and duplex treatments. Part three covers applications for surface engineered light alloys including sports equipment,
biomedical devices and plasma electrolytic oxidation and anodised aluminium alloys for spacecraft applications. With its
distinguished editor and international team of contributors, Surface engineering of light alloys: Aluminium, magnesium and
titanium alloys is a standard reference for engineers, metallurgists and materials scientists looking for a comprehensive
source of information on surface engineering of aluminium, magnesium and titanium alloys. Discusses surface degradation
of light alloys considering corrosion behaviour and wear and tribological properties Examines surface engineering
technologies and modification featuring plasma electrolytic oxidation treatments and both thermal and cold spraying
Reviews applications for engineered light alloys in sports equipment, biomedical devices and spacecraft

Introduction to Surface Engineering
This book is a printed edition of the Special Issue "Alloy Steels" that was published in Metals

Thermochemical Surface Engineering of Steels
Metallography of Steels: Interpretation of Structure and the Effects of Processing
Surface Engineering of Light Alloys
The book covers very important issues, not only scientific in nature but, ultimately, for industry and the economy. Wear and
deterioration of 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,
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and students in the field of surface engineering, materials science, and manufacturing engineering.

Modern Surface Technology
TRIBOLOGY – the study of friction, wear and lubrication – impacts almost every aspect of our daily lives. The Springer
Encyclopedia of Tribology is an authoritative and comprehensive reference covering all major aspects of the science and
engineering of tribology that are relevant to researchers across all engineering industries and related scientific disciplines.
This is the first major reference that brings together the science, engineering and technological aspects of tribology of this
breadth and scope in a single work. Developed and written by leading experts in the field, the Springer Encyclopedia of
Tribology covers the fundamentals as well as advanced applications across material types, different length and time scales,
and encompassing various engineering applications and technologies. Exciting new areas such as nanotribology,
tribochemistry and biotribology have also been included. As a six-volume set, the Springer Encyclopedia of Tribology
comprises 1630 entries written by authoritative experts in each subject area, under the guidance of an international panel
of key researchers from academia, national laboratories and industry. With alphabetically-arranged entries, concept
diagrams and cross-linking features, this comprehensive work provides easy access to essential information for both
researchers and practicing engineers in the fields of engineering (aerospace, automotive, biomedical, chemical, electrical,
and mechanical) as well as materials science, physics, and chemistry.

Practical Nitriding and Ferritic Nitrocarburizing
Properties, Specifications and Applications: Covering the subject of steel metallurgy from its applications point of view, this
book discusses the applied metallurgical knowledge required for easy-learning about steels, their properties, specifications,
heat treatment and applications. : The book is conceptually divided into four parts: ÿThe first part introduces the basic
metallurgical facts about steel and its characteristics, covers the most important aspects of steel metallurgy, its
applications, and fundamental features of steelmaking and rolling processes, and highlights the different types of properties
of steel and the need for testing and evaluation: ÿDiscussing the classifications, specifications and properties of steels in a
more quantitative manner (based on popular standards and standard-based data), the second part focuses on different
steel grades and their merits and properties for selection and applications ÿThe third part focuses on heat treatment and
welding of steels, various heat treatment methods and their purposes, and basic aspects of welding and welding
precautions in steels ÿDwelling on the application of steels, the fourth part discusses the totality of steel applications from
the point of view of reliability and component integrity, the importance of cost and quality optimization in applications, and
the criticality of design and manufacturing quality for prevention of failures Steel Metallurgy has been designed to provide
all necessary information and practice-based knowledge about steel characteristics, steel properties, steel grades, and steel
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applications for selecting, processing and using steels with right understanding and for the right purposes.ÿ Highlights of
the book: ÿProvides deep theoretical and practice-based knowledge about steels, their properties, specifications, heat
treatment and applications ÿIncludes large number of examples, illustrations and case studies ÿIncludes elaborate Index of
contents for cross-referencing, a Bibliography for further reading and reference, and Glossary of Important Metallurgical
Terms ÿSimplified and highly illustrated narration ideal for metallurgical students, metallurgists and non-metallurgical
engineers The book is intended for both students and practitioners. The book will help students of metallurgy and other
engineering disciplines to understand the applied and functional-basics of steels relating to their properties, specifications
and applications. Engineers and technical personnel in industries dealing with steel processing and its uses will benefit from
the hard look the book takes for the precise selection of steel for the right purposes by providing workable knowledge on
steel metallurgy and steel specifications. ÿ

Tribology and Surface Engineering
This highly illustrated reference work covers the three principal types of surface technologies that best protect engineering
devices and products: diffusion technologies, deposition technologies, and other less commonly acknowledged surface
engineering (SE) techniques. Various applications are noted throughout the text and additionally whole chapters are
devoted to specific SE applications across the automotive, gas turbine engine (GTE), metal machining, and biomedical
implant sectors. Along with the benefits of SE, this volume also critically examines SE's limitations. Materials degradation
pathways - those which can and those which cannot be mitigated by SE - are rigorously explained. Written from a scientific,
materials engineering perspective, this concise text is supported by high-quality images and photo-micrographs which show
how surfaces can be engineered to overcome the limits of conventionally produced materials, even in complex or hostile
operating environments. This book is a useful resource for undergraduate and postgraduate students as well as professional
engineers.
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