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Preface

Tribology is a multidisciplinary science that encompasses mechanical engineering,
materials science, surface engineering (surface coating, surface modification, and
surface topography analysis), lubricants, and additives chemistry. Since its early
time, tribology — rubbing science — has been seen as an emergent and very chal-
lenging topic because it brings together different aspects as principles of friction,
lubrication, and wear. The knowledge of tribology science was applied first about
3500 BC at a basic level for moving stone in which water was used as a lubricant in
order to reduce friction and protect the surface of materials finally leading to reduced
wear. Nowadays, the science of tribology is used very broadly and covers the fields
of metals, polymers, ceramics, and a combination of composites with tremendous
applications. To further help the research community and industry environment to be
informed with the latest advancement, the proposed book will provide an update of
all the different pairs of materials used in tribological contact in a widespread way.
Leading researchers from industries, academia, government, and private research
institutions across the globe will benefit from the knowledge provided by this highly
application-oriented book. Moreover, it provides cutting-edge research from around
the globe on the tribology field. Current status, trends, future directions, opportuni-
ties, and so on are discussed in detail, making it friendly for young researchers too.
Furthermore, this part of the book is focused mainly on providing a systematic and
comprehensive account of the recent progress in lubrication and nano-biotribology.

The contents of this book are spread over nine chapters.

Chapter 1 gives a brief overview of the recent advancement in biotribology fol-
lowed by a careful discussion of its future projection. The major areas of biotribology
research, such as joint, skin, and dental, are considered.

Chapter 2 focuses on the preparation methods and tribological performances of
the best-known lubricant nanoadditives. The synthesis and modification processes
of typical nanomaterials are described, and the rheology performance of lubricants
with nanoadditives is introduced.

Chapter 3 discusses the recent progress in ceramic matrix high-temperature
self-lubricating materials, including oxide ceramic matrix, nitride ceramic matrix,
carbide ceramic matrix, boride ceramic matrix, and MAX phase ceramic matrix
high-temperature self-lubricating materials.

Chapter 4 presents the current trends in the development of lubricating grease and
its lubrication behavior.

Chapter 5 aims to inquire and foresee the operative analytical behavior of finite
hydrodynamic bearing in the turbulence regime, which deals with non-Newtonian
lubricants. The classical momentum and continuity equations have been utilized
under turbulent and non-Newtonian flow, and details of the steady-state characteris-
tics are presented too.

Chapter 6 focuses on the current development in the research area of bio-function-
alized macro-porous Ti, which is a promising implant material. Some highlights are
indicated for further efforts to study essential long-time clinic trials and applications.

vii
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Chapter 7 provides an overview of structural, experimental, and numerical stud-
ies on interactions between the ventral surface of snake skin and various substrates.
Finally, some biomimetic implications of these results and future perspectives of
studies on snake skin tribology are discussed.

Chapter 8 explores the tribo-behavior of Ti6Al4V (influential factors and inter-
active responses) and the ability of the EDM process to develop protective surface
layers over the substrate used in the biomedical field.

MATLAB® is a registered trademark of The MathWorks, Inc. For product informa-
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