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Tribology: a systems approach to the science and technology of friction, lubrication, and wear
Tribology of Metal Cutting deals with the emerging field of studies known as Metal Cutting Tribology.
Tribology  is  defined  as  the  science  and  technology  of  interactive  surfaces  moving  relative  each
other. It concentrates on contact physics and mechanics of moving interfaces that generally involve
energy dissipation. This book summarizes the available information on metal cutting tribology with a
critical review of work done in the past. The book covers the complete system of metal cutting test-
ing.  In  particular,  it  presents,  explains  and exemplifies  a  breakthrough concept  of  the physical  re-
source of the cutting tool. It also describes the cutting system physical efficiency and its practical as-
sessment via analysis of the energy partition in the cutting system. Specialists in the field of metal
cutting will  find information on how to  apply  the major  principles  of  metal  cutting tribology,  or,  in
other words, how to make the metal cutting tribology to be useful at various levels of applications.
The book discusses other novel concepts and principles in the tribology of metal cutting such as the
energy partition in the cutting system; versatile metrics of cutting tool wear; optimal cutting temper-
ature and its use in the optimization of the cutting process; the physical concept of cutting tool re-
source; and embrittlement action. This book is intended for a broad range of readers such as metal
cutting tool, cutting insert, and process designers; manufacturing engineers involved in continuous
process improvement; research workers who are active or intend to become active in the field; and
senior undergraduate and graduate students of manufacturing. · Introduces the cutting system physi-
cal efficiency and its practical assessment via analysis of the energy partition in the cutting system.
· Presents, explains and exemplifies a breakthrough concept of the physical resource of the cutting
tool. · Covers the complete system of metal cutting testing.
This title is designed to provide a clear and comprehensive overview of tribology. The book intro-
duces 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, ei-
ther 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.
The  surface  coating  field  is  a  rapidly  developing  area  of  science  and  technology  that  offers  new
methods and techniques to control friction and wear. New coating types are continually being devel-
oped and the potential applications in different industrial fields are ever growing, ranging from ma-
chine components and consumer products to medical instruments and prostheses. This book pro-
vides an extensive review of the latest technology in the field, addressing techniques such as physi-
cal and chemical vapour deposition, the tribological properties of coatings, and coating characteriza-
tion and performance evaluation techniques. Eleven different cases are examined in close detail to
demonstrate the improvement of tribological properties and a guide to selecting coatings is also pro-
vided. This second edition is still the only monograph in the field to give a holistic view of the subject
and presents all aspects, including test and performance data as well as insights into mechanisms
and interactions, thus providing the level of understanding vital for the practical application of coat-
ings.  *  An  extensive  review  of  the  latest  developments  in  the  field  of  surface  coatings  *  Presents
both theory and practical applications * Includes a guide for selecting coatings
This book conveys, in a self-contained manner, the fundamental concepts for classifying types of con-
tact, the essential mathematical methods for the formulation of contact problems, and the numerical
methods required for their solution. In addition to the methodologies, it covers a broad range of ap-
plications, including contact problems in mechanical engineering, microelectronics and nanomechan-
ics. All chapters provide both substantial background on the theory and numerical methods, and in-
-depth treatments of cutting-edge research topics and applications. The book is primarily intended
for doctoral students of applied mathematics, mechanics, engineering and physics with a strong in-
terest in the theoretical modelling, numerical simulation and experimental characterization of con-
tact problems in technology. It will also benefit researchers in the above mentioned and neighbour-
ing fields working in academia or at private research and development centres who are interested in
a concise yet comprehensive overview of contact mechanics, from its fundamental mathematical
background, to the computational methods and the experimental techniques currently available for
the solution of contact problems.
This book summarises work done and experience gained over the past three decades in the area of
tribology in electrical environments. It takes a close look at behaviour and response characteristics
of rolling-element, and hydrodynamic journal & thrust bearings working under the influence of elec-
trical current. Detailed analysis plugs the existing knowledge gaps in the area of tribology in electri-
cal environments. This is because the genesis of intermolecular forces during tribological interaction
involves electrostatic attraction or repulsion that creates electro-dynamic, magnetic and exchange
forces between atoms. Therefore all tribological phenomena occurring in any interacting system is
electrical in nature. Keep your collection up-to date with the latest volume from Elsevier's Tribology
and Interface Engineering Book Series Includes ‘real life' case studies
Tribology is emerging from the realm of steam engines and crank-case lubricants and becoming key
to vital new technologies such as nanotechnology and MEMS. Wear is an integral part of tribology,
and an effective understanding and appreciation of wear is essential in order to achieve the reliable
and efficient operation of almost any machine or device. Knowledge in the field has increased consid-
erably over recent years, and continues to expand: this book is intended to stimulate its readers to
contribute towards the progress of this fascinating subject that relates to most of the known discip-
lines in physical science. Wear – Materials, Mechanisms and Practice provides the reader with a
unique insight into our current understanding of wear, based on the contributions of numerous inter-
nationally acclaimed specialists in the field. Offers a comprehensive review of current knowledge in
the field  of  wear.  Discusses latest  topics  in  wear  mechanism classification.  Includes coverage of  a
wide variety of materials such as metals, polymers, polymer composites, diamonds, and diamond--
like films and ceramics. Discusses the chemo-mechanical linkages that control tribology, providing a
more complete treatment of the subject than just the conventional mechanical treatments. Illustrat-
ed throughout with carefully compiled diagrams that provide a unique insight into the controlling
mechanisms of tribology. The state of the art research on wear and the mechanisms of wear fea-

tured will be of interest to post-graduate students and lecturers in engineering, materials science
and chemistry. The practical applications discussed will appeal to practitioners across virtually all
sectors of engineering and industry including electronic, mechanical and electrical, quality and relia-
bility and design.
Hydrostatic lubrication is characterized by the complete separation of the conjugated surfaces of a
kinematic pair, by means of a film of fluid, which is pressurized by an external piece of equipment.
Its distinguishing features are lack of wear, low friction, high load capacity, a high degree of stiffness
and the ability to damp vibrations. This book reviews the study of externally pressurized lubrication,
both from the theoretical and the technical point of view, thereby serving the needs of both research-
ers as well as students and technical designers. In this connection, design suggestions for the most
common types of hydrostatic bearings have been included, as well as a number of examples. A com-
prehensive bibliography is included with each chapter providing up to date references for more in
depth coverage.
Integrating very interesting results from the most important R & D project ever made in Germany,
this book offers a basic understanding of tribological systems and the latest developments in reduc-
tion of wear and energy consumption by tribological measures. This ready reference and handbook
provides an analysis of the most important tribosystems using modern test equipment in laborato-
ries and test fields, the latest results in material  selection and wear protection by special  coatings
and surface engineering, as well as with lubrication and lubricants. This result is a quick introduction
for mechanical engineers and laboratory technicians who have to monitor and evaluate lubricants,
as well as for plant maintenance personnel, engineers and chemists in the automotive and transpor-
tation industries and in all fields of mechanical manufacturing industries, researchers in the field of
mechanical engineering, chemistry and material sciences.
The interdisciplinary nature of tribology encompasses knowledge drawn from disciplines such as me-
chanical engineering, materials science, chemistry and physics. The interaction between these differ-
ent fields of knowledge to achieve the final result, the control of friction and wear, is reviewed in this
volume. This interdisciplinary approach has proven to be a very successful way of analysing friction
and wear problems. In many cases tribology is viewed as an inaccessible subject which does not pro-
duce useful answers. In this volume the authors redress this problem by providing a comprehensive
treatment of the subject. A basic feature of the book is the emphasis on describing various concepts
in an accessible manner for the benefit of non-specialists. This principle is applied from the beginn-
ing of the book, where the reader is introduced to the fundamental concept of tribology. This con-
cept is then often used to show how the various topics in tribology are interrelated to form one co-
herent subject. A direct graphical illustration of the mechanisms controlling tribological phenomena
is presented. Carefully prepared diagrams allow rapid appreciation of the basic ideas and facts in tri-
bology. The numerical analysis of hydrodynamic lubrication is supported by a number of computer
programs which are included in the book. The control of wear is given extensive treatment with a
thorough discussion of lubricant additives, solid lubricants and surface coatings. The effectiveness of
coatings in suppressing specific forms of wear is analyzed together with the methods of coatings de-
position. The book contains 474 figures and 44 tables.  More than 1000 references are provided to
give the reader access to more specialized information if required. The volume is intended to pro-
vide graduates in engineering or materials science with an understanding of the fundamental con-
cepts of friction, wear and lubrication.
The renowned reference work is a practical guide to the selection and design of the components of
machines and to their lubrication. It has been completely revised for this second edition by leading
experts in the area.
Tribology, the science of friction, wear and lubrication, is one of the cornerstones of engineering’s
quest  for  efficiency  and  conservation  of  resources.  Tribology  and  dynamics  of  engine  and  power-
train: fundamentals, applications and future trends provides an authoritative and comprehensive
overview of the disciplines of dynamics and tribology using a multi-physics and multi-scale approach
to improve automotive engine and powertrain technology. Part one reviews the fundamental aspects
of the physics of motion, particularly the multi-body approach to multi-physics, multi-scale problem
solving in tribology. Fundamental issues in tribology are then described in detail,from surface pheno-
mena  in  thin-film  tribology,  to  impact  dynamics,  fluid  film  and  elastohydrodynamic  lubrication
means of measurement and evaluation. These chapters provide an understanding of the theoretical
foundation for Part II which includes many aspects of the physics of motion at a multitude of interac-
tion scales from large displacement dynamics to noise and vibration tribology, all of which affect en-
gines and powertrains. Many chapters are contributed by well-established practitioners disseminat-
ing their valuable knowledge and expertise on specific engine and powertrain sub-systems. These in-
clude overviews of engine and powertrain issues, engine bearings, piston systems, valve trains,
transmission and many aspects of drivetrain systems. The final part of the book considers the emerg-
ing areas of microengines and gears as well as nano-scale surface engineering. With its distin-
guished editor and international team of academic and industry contributors, Tribology and dynam-
ics of engine and powertrain is a standard work for automotive engineers and all those researching
NVH and tribological issues in engineering. Reviews fundamental aspects of physics in motion, spe-
cifically the multi-body approach to multi physics Describes essential issues in tribology from surface
phenomena in thin film tribology to impact dynamics Examines specific engine and powertrain sub-
-systems including engine bearings, piston systems and value trains
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 unavoid-
able 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 showcas-
es 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 char-
acteristics 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 engi-
neering, materials science, and manufacturing engineering.
Tribology for engineers discusses recent research and applications of principles of friction, wear and
lubrication, and provides the fundamentals and advances in tribology for modern industry. The book
examines tribology with special emphasis on surface topography, wear of materials and lubrication,
and includes dedicated coverage on the fundamentals of micro and nanotribology. The book serves
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as a valuable reference for academics, tribology and materials researchers, mechanical, physics and
materials engineers and professionals in related industries with tribology. Edited and written by high-
ly knowledgeable and well-respected researchers in the field Examines recent research and applica-
tions of friction, wear and lubrication Highlights advances and future trends in the industry
Customer expectations and international competition are obliging car and commercial vehicle manu-
facturers to produce more efficient and cleaner products in shorter product cycle times. The consid-
eration of Engine Tribology has a leading role to play in helping to achieve these goals. Specific ar-
eas of interdisciplinary interest include: design influences on fuel economy and emissions; new mate-
rials (ceramics, steels, coatings, lubricants, additives); low viscosity lubricants; and low heat rejec-
tion (adiabatic) engines. This volume gives a detailed and current review on some basic features of
tribology particularly associated with internal combustion engines such as: lubrication analysis rele-
vant to plain bearings, Hertzian contact theory and elastohydrodynamic lubrication associated with
cams and followers and friction and wear in a general context. Several chapters examine engine
bearings, valve trains, (cams and followers) and piston assemblies. For each machine element a
background introduction is followed by design interpretations and a consideration of future develop-
ments. The important topic of materials, solids and lubricants is focused upon in the concluding
chapters. The work will be of interest to engineers and researchers in the automobile, automotive
products, petroleum and associated industries.
Covering the fundamental principles of bearing selection, design, and tribology, this book discusses
basic physical principles of bearing selection, lubrication, design computations, advanced bearings
materials, arrangement, housing, and seals, as well as recent developments in bearings for high-
-speed aircraft engines. The author explores unique solutions to challenging design problems and
presents rare case studies, such as hydrodynamic and rolling-element bearings in series and ad-
justable hydrostatic pads for large bearings. He focuses on the design considerations and calcula-
tions specific to hydrodynamic journal bearings, hydrostatic bearings, and rolling element bearings.
Tribology covers the fundamentals of tribology and the tribological response of all types of mate-
rials, including metals, ceramics, and polymers. The book provides a solid scientific foundation with-
out 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 to-
pography 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 tribolo-
gy, mechanical engineers, physicists, chemists, materials scientists, and students. Features Provides
an excellent general introduction to the friction, wear, and lubrication of materials Presents a bal-
anced comparison of the tribological behavior of metals, ceramics, and polymers Includes discus-
sions 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 pro-
cess Uses SI units throughout and refers to U.S., U.K., and other European standards and material
designations
This book introduces the basic concepts of contact mechanics, friction, lubrication, and wear mech-
anisms,  providing  simplified  analytical  relationships  that  are  useful  for  quantitative  assessments.
Subsequently, an overview on the main wear processes is provided, and guidelines on the most suit-
able design solutions for each specific application are outlined. The final part of the text is devoted
to a description of the main materials and surface treatments specifically developed for tribological
applications and to the presentation of tribological systems of particular engineering relevance. The
text  is  up to date with the latest  developments in  the field of  tribology and provides a theoretical
framework to explain friction and wear problems, together with practical tools for their resolution.
The text is intended for students on Engineering courses (both bachelor and master degrees) who
must develop a sound understanding of friction, wear, lubrication, and surface engineering, and for
technicians or professionals who need to solve tribological problems in their work.
Mechanical Engineering is defined nowadays as a discipline“which involves the application of princi-
ples of physics,design, manufacturing and maintenance of mechanical systems”.Recently, mechani-
cal engineering has also focused on somecutting-edge subjects such as nanomechanics and nan-
otechnology,mechatronics and robotics, computational mechanics, biomechanics,alternative ener-
gies, as well as aspects related to sustainablemechanical engineering. This book covers mechanical
engineering higher education with aparticular emphasis on quality assurance and the improvement
ofacademic institutions, mechatronics education and the transfer ofknowledge between university
and industry.
The surface characterizations of engineering materials effects their scratch/abrasion/Mar resistance,
coating adhesion/strength, and abrasive wear mechanism. Scratching of Materials and Applications
has chapters devoted to direct industrial application and contains some of the important works that
are being conducted. Scratch testing of materials has grown extensively since the earlier days of the
Mohs Scale for ranking minerals according to their relative scratch resistance. This test has been
used on metals, ceramics, glasses, polymers and coatings of various types and thicknesses. The
chapters are grouped according to the type of  the engineering materials  used.  The beginning
chapters  relate  mostly  to  bulk  polymers,  which  are  followed  by  different  types  of  coatings  (hard
wear  resistant  to  the  diamond-like  carbon  coatings)  and  finally,  chapters  on  the  application  of
scratching technique to metals and ceramics are included at the end of the book. Thus, the book cov-
ers a fairly wide spectrum of engineering materials which are useful to engineers and researchers. *
Balances theoretical science with practical application * Demonstrates real-life applications within in-
dustry * Written experts in the fields of materials, tribology and surface mechanics
TRIBOLOGY AND CHARACTERIZATION OF SURFACE COATINGS The book provides updated informa-
tion on the friction and wear behavior of coatings used in various industrial applications. Surface
modification is a cost-effective process of increasing the life of components so that the whole device
need not be changed if the surface is worn out. The tribological behavior of biological implants is cur-
rently an active topic and a thorough discussion is one of the book’s features. Tribology and Charac-
terization of Surface Coatings explores key issues which are important in the research and develop-
ment of surface coatings by providing updated information on friction and wear behavior of coatings
used in different industrial applications. It covers the various coating deposition techniques, tribologi-
cal response of nanocomposite coatings, multilayer hardfacing, and wear testing methods for coat-
ings at nanoscale. The use of nanostructures may alter the tribological, characterization, and me-
chanical properties of the materials. Thermal spraying is the most widely used technique in industry
for the deposition of coatings and their tribological properties need to be determined. This book also
includes the recent trends in biotribology and the materials used in implants to counter the abrasive
wear. Audience The book will serve as a reference to researchers, scientists, academicians, indus-
trial engineers, and students who work in the fields of materials/polymer science and mechanical en-
gineering. Apart from their applications to aerospace and electronics industries, the coatings are al-
so used in the field of biomedical engineering.
Tribology is the study of friction, wear and lubrication. Recently, the concept of “green tribology” as
“the science and technology of the tribological aspects of ecological balance and of environmental
and biological impacts” was introduced. The field of green tribology includes tribological technology

that mimics living nature (biomimetic surfaces) and thus is expected to be environmentally friendly,
the control of friction and wear that is of importance for energy conservation and conversion, envi-
ronmental  aspects  of  lubrication  and  surface  modification  techniques,  and  tribological  aspects  of
green applications such as wind-power turbines or solar panels. This book is the first comprehensive
volume on green tribology. The chapters are prepared by leading experts in their  fields and cover
such topics as biomimetics, environmentally friendly lubrication, tribology of wind turbines and rene-
wable sources of energy, and ecological impact of new technologies of surface treatment.
As with the previous edition, the third edition of Engineering Tribology provides a thorough unders-
tanding of friction and wear using technologies such as lubrication and special materials. Tribology is
a complex topic with its own terminology and specialized concepts, yet is vitally important through-
out  all  engineering  disciplines,  including  mechanical  design,  aerodynamics,  fluid  dynamics  and
biomedical engineering. This edition includes updated material on the hydrodynamic aspects of tri-
bology as well as new advances in the field of biotribology, with a focus throughout on the engineer-
ing applications of tribology. This book offers an extensive range if illustrations which communicate
the basic concepts of tribology in engineering better than text alone. All chapters include an exten-
sive list of references and citations to facilitate further in-depth research and thorough navigation
through  particular  subjects  covered  in  each  chapter.  *  Includes  newly  devised  end-of-chapter
problems * Provides a comprehensive overview of the mechanisms of wear, lubrication and friction
in an accessible manner designed to aid non-specialists. * Gives a reader-friendly approach to the
subject using a graphic illustrative method to break down the typically complex problems associated
with tribology.
A fully updated version of the popular Introduction to Tribology, the second edition of this leading tri-
bology text introduces the major developments in the understanding and interpretation of friction,
wear and lubrication. Considerations of friction and wear have been fully revised to include recent
analysis and data work, and friction mechanisms have been reappraised in light of current develop-
ments. In this edition, the breakthroughs in tribology at the nano- and micro- level as well as recent
developments in nanotechnology and magnetic storage technologies are introduced. A new chapter
on the emerging field of green tribology and biomimetics is included. Introduces the topic of tribolo-
gy from a mechanical engineering, mechanics and materials science points of view Newly updated
chapter covers both the underlying theory and the current applications of tribology to industry Updat-
ed write-up on nanotribology and nanotechnology and introduction of a new chapter on green tribolo-
gy and biomimetics
Principles and Applications of Tribology provides a mechanical engineering perspective of the funda-
mental understanding and applications of tribology. This book is organized into two parts encompass-
ing 16 chapters that cover the principles of friction and different types of lubrication. Chapter 1 deals
with the immense scope of tribology and the range of applications in the existing technology, and
Chapter 2 is devoted entirely to the evaluation and measurement of surface texture. Chapters 3 to 5
present the fundamental concepts underlying the friction of metals, elastomers, and other materials.
The principles of hydrodynamic lubrication are briefly discussed in Chapter 6, and the mechanisms
of boundary and elastohydrodynamic lubrication are examined in Chapters 7 and 8. Chapter 9 is a
generalized treatise on wear and abrasion phenomena in metals and elastomers, whereas Chapter
10 deals with the internal friction in solids, liquids, and gases. Chapter 11 is an abbreviated yet thor-
ough treatment of experimental methods used in tribological studies. The remaining five chapters in
this book are devoted to specific applications, including manufacturing processes, automotive appli-
cations, transportation, locomotion, bearing design, and miscellaneous. This book is an ideal source
for mechanical engineering students.
Professors Wen and Huang present current developments in tribology research along with tribology
fundamentals and applications, including lubrication theory, lubrication design, friction mechanism,
wear mechanism, friction control, and their applications. In addition to classical tribology, Wen and
Huang cover the research areas of the modern tribology, as well as the regularities and characteris-
tics of tribological phenomena in practice. Furthermore, the authors present the basic theory, numer-
ical analysis methods, and experimental measuring techniques of tribology as well as their applica-
tions in engineering. Provides a systematic presentation of tribology fundamentals and their applica-
tions Discusses the current states and development trends in tribology research Applies the applica-
tions to modern day engineering Computer programs available for download from the book’s com-
panion site Principles of Tribology is aimed at postgraduates and senior-level undergraduates study-
ing tribology, and can be used for courses covering theory and applications. Tribology professionals
and students specializing in allied areas of mechanical engineering and materials science will also
find the book to be a helpful reference or introduction to the topic. Companion website for the book:
www.wiley.com/go/wen/tribology
Insightful working knowledge of friction, lubrication, and wear in machines Applications of tribology
are widespread in industries ranging from aerospace, marine and automotive to power, process,
petrochemical and construction. With world-renowned expert co-authors from academia and indus-
try, Applied Tribology: Lubrication and Bearing Design, 3rd Edition provides a balance of application
and theory with numerous illustrative examples. The book provides clear and up-to-date presenta-
tion of working principles of lubrication, friction and wear in vital mechanical components, such as
bearings, seals and gears. The third edition has expanded coverage of friction and wear and contact
mechanics with updated topics based on new developments in the field. Key features: Includes prac-
tical applications, homework problems and state-of-the-art references. Provides presentation of de-
sign procedure. Supplies clear and up-to-date information based on the authors’ widely referenced
books and over 500 archival papers in this field. Applied Tribology: Lubrication and Bearing Design,
3rd Edition provides a valuable and authoritative resource for mechanical engineering professionals
working in a wide range of industries with machinery including turbines, compressors, motors, elec-
trical appliances and electronic components. Senior and graduate students in mechanical engineer-
ing will also find it a useful text and reference.
Industrial Tribology
This book describes available tribology technologies and introdces a comprehensive overview of tri-
bology. General, up-to-date knowledge on how tribology is approached in various related areas of re-
search, both experimental and computational is provided.
Tribology  is  usually  defined as  "the  science  and technology  of  interacting  surfaces  in  relative  mo-
tion". It includes the research and application of principles of friction, wear, lubrication and design.
Green tribology involves tribological aspects of environmental and biological impacts. This multidisci-
plinary field of science and technology is very important for the development of new products in me-
chanics, materials, chemistry, life sciences and by extension for all modern industry. The current vol-
ume aims to provide recent information on progress in green tribology. Chapter 1 provides informa-
tion on tribological materials (an eco-sustainable perspective), while chapter 2 is dedicated to prepa-
ration and tribology performance of bio-based ceramic particles from rice waste and chapter 3 de-
scribes tribological behavior and tribochemistry of Ti3SiC2 in water and alcohols. Chapter 4 contains
information on modelling and analysis of the oil-film pressure of a hydrodynamic journal bearing lu-
bricated by nano based bio-lubricants using a D-optimal design. Finally, chapter 5 is dedicated to
wear  performance  of  oil  palm  seed  fibre  reinforced  polyester  composite  aged  in  brake  fluid  solu-
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tions.  The  current  volume can  be  used  as  a  research  book  for  final  undergraduate  in  engineering
courses or as a topic on green tribology at postgraduate level. This book can also serve as useful ref-
erence for academics, researchers, mechanical, materials, environmental and manufacturing engi-
neers, professionals green tribology and related industries.
Machining and Tribology provides insight into both the role of tribology in machining and the effects
of  various machining processes on tribology,  exploring topics  such as machining mechanisms,
coolant technology, tool wear, and more. Covering the latest research, the book starts by looking at
the tribological aspects of turning, milling, and drilling processes. From there, it explores the effects
of  different  coolants  such  as  flood,  minimum  quantity  lubrication,  and  cryogenics  on  machining
forces, tool wear, friction, chip formation, and surface generation during various machining process-
es.  Tribological  considerations of machined components follow, and the volume concludes with
chapters covering simulation scenarios for predicting machining forces, tool wear, surface genera-
tion, and chip formation. Draws upon the science of tribology to better understand, predict, and im-
prove machining processes Covers tribology in different types of machining such as turning, milling,
grinding, abrasive jet machining, and others Explores the underlying mechanisms of coolant contribu-
tions on machining processes Applies simulation techniques to explore the mechanism of nano-ma-
chining
"Presents explanation on the theories and applications of hydrodynamic thrust bearing, gas (air) lu-
bricated bearing and elasto-hydrodynamic lubrication"--
Shows how algorithms developed from the basic principles of tribology can be used in a range of
practical applications in mechanical devices and systems. Includes: bearings, gears, seals, clutches,
brakes, tyres.
Tribology of Polymeric Nanocomposites provides a comprehensive description of polymeric nanocom-
posites, both as bulk materials and as thin surface coatings, and provides rare, focused coverage of
their tribological behavior and potential use in tribological applications. Providing engineers and de-
signers with the preparation techniques, friction and wear mechanisms, property information and
evaluation methodology needed to select  the right  polymeric  nanocomposites for  the job,  this
unique book also includes valuable real-world examples of polymeric nanocomposites in action in tri-
bological applications. Provides a complete reference to polmer nanocomposite material use in tribol-
ogy from preparation through to selection and use. Explains the theory through examples of real--
world applications, keeping this high-level topic practical and accessible. Includes contributions from
more than 20 international tribology experts to offer broad yet detailed coverage of this fast-moving
field.
This introductory yet comprehensive book presents the fundamental concepts on the analysis and
design of tribological systems. It is a unique blend of scientific principles, mathematical formulations
and engineering practice. The text discusses properties and measurements of engineering surfaces,
surface contact geometry and contact stresses. Besides, it deals with adhesion, friction, wear, lubri-
cation and related interfacial pheno-mena. It also highlights recent developments like nanotribology
and fractal analysis with great clarity. The book is intended as a text for senior under-graduate and
postgraduate students of mechanical engineering, production/industrial engineering, metallurgy and
material science. It can also serve as a reference for practising engineers and designers.

Computational elastohydrodynamics, a part of tribology, has existed happily enough for about fifty
years without the use of accurate models for the rheology of the liquids used as lubricants. For low
molecular weight liquids, such as low viscosity mineral oils, it has been possible to calculate, with
precision, the film thickness in a concentrated contact provided that the pressure and temperature
are relatively low, even when the pressure variation of viscosity is not accurately modelled in detail.
Other successes have been more qualitative in nature, using effective properties which come from
the  fitting  of  parameters  used  in  calculations  to  experimental  measurements  of  the  contact  be-
haviour, friction or film thickness. High Pressure Rheology for Quantitative Elastohydrodynamics is in-
tended to provide a sufficiently accurate framework for the rheology of liquids at elevated pressure
that it may be possible for computational elastohydrodynamics to discover the relationships be-
tween the behaviour of a lubricated concentrated contact and the measurable properties of the
liquid lubricant. The required high-pressure measurement techniques are revealed in detail and data
are presented for chemically well-defined liquids that may be used as quantitative reference mate-
rials. * Presents the property relations required for a quantitative calculation of the tribological be-
haviour of lubricated concentrated contacts. * Details of high-pressure experimental techniques. *
Complete description of the pressure and temperature dependence of viscosity for high pressures. *
Some little-known limitations on EHL modelling.
The main goal in preparing this book was to publish contemporary concepts, new discoveries and in-
novative ideas in  the field  of  surface engineering,  predominantly  for  the technical  applications,  as
well as in the field of production engineering and to stress some problems connected with the use of
various surface processes in modern manufacturing of different purpose machine parts. This book is
an  attempt  to  introduce  science  into  the  study  of  surface  treatment  processes.  Tribology  offers  a
good approach for describing abrasive machining and coating processes and offers the ability to pre-
dict some of the outputs of the processes. The study of friction, forces, and energy explores the im-
portance of the various factors which govern the stresses and deformations of abrasion. The effects
of grain shape, depth of penetration, and lubrication on the process forces are explored. The tribolo-
gy of nanostructured surfaces involves many fundamental and scientific issues. More importantly, it
has tremendous applications in industries. It is a powerful tool to regulate friction, adhesion, and
wetting of surfaces by altering their geometric textures and material compositions at the nanoscale,
and, hence, to control the tribological performance of the engineering surfaces.
An ideal textbook for a first tribology course and a reference for designers and researchers, Engineer-
ing Tribology gives the reader interdisciplinary understanding of tribology including materials cons-
traints. Real design problems and solutions, such as those for journal and rolling element bearings,
cams and followers, and heavily loaded gear teeth, elucidate concepts and motivate understanding.
The hallmark of this work is the integration of qualitative and quantitative material from a wide varie-
ty of disciplines including physics, materials science, surface and lubricant chemistry, with tradition-
al engineering approaches. Reviewers have praised the coverage of: both elastic and plastic stress-
es at surfaces in contact; the mechanisms of friction, wear and surface distress, and wear; thick pres-
surized fluid films in both hydrostatic and hydrodynamic bearings; elasto-hydrodynamic lubrication;
boundary lubrication mechanisms;  dry and marginally  lubricated bearing design;  the design of
rolling contacts and bearings.


