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TRIBOLOGY OF NATURAL FIBER POLYMER COMPOSITES
Elsevier Environmental concerns are driving demand for bio-degradable materials such as plant-based natural ﬁber
reinforced polymer composites. These composites are fast replacing conventional materials in many applications,
especially in automobiles, where tribology (friction, lubrication and wear) is important. This book covers the
availability and processing of natural ﬁber polymer composites and their structural, thermal, mechanical and, in
particular, tribological properties. Chapter 1 discusses sources of natural ﬁbers, their extraction and surface
modiﬁcation. It also reviews the thermal, structural, mechanical, spectroscopic and morphological properties of
unmodiﬁed and chemically modiﬁed natural ﬁbers such as sisal, jute, wood, bamboo and cotton together with their
potential applications. Chapter 2 gives a brief introduction to the tribology of polymer composites and the role of ﬁber
reinforcement and ﬁllers in modifying their tribological properties. Further chapters discuss the chemical composition,
physical structure, mechanical properties and tribological behaviour of polymer composites reinforced with sisal, jute,
cotton and bamboo ﬁbers. The tribological behaviour of wood polymer composites (WPCs) is also discussed. Tribology
of natural ﬁbre polymer composites is a useful reference guide for engineers, scientiﬁc and technical personnel
involved in the development of natural ﬁber composites. In particular it will give an insight into mechanical properties
and failure mechanisms in situations where wear, lubrication and friction are a problem. Examines the availability and
processing of natural ﬁber composites and their structural, thermal, mechanical and tribological properties Explores
sources of natural ﬁbers, their extraction and surface modiﬁcation as well as properties of chemically modiﬁed natural
ﬁbers Provides an overview of the tribology of polymer composites and the role of ﬁber reinforcement and ﬁlters in
modifying tribological composites

TRIBOLOGY OF NATURAL FIBER POLYMER COMPOSITES
Woodhead Publishing Tribology of Natural Fiber Polymer Composites, Second Edition, covers the availability and
processing of natural ﬁber polymer composites and their structural, thermal, mechanical and tribological properties
and performance. Environmental concerns are driving demand for biodegradable materials such as plant-based,
natural ﬁber-reinforced polymer composites. These composites are fast replacing conventional materials in many
industrial applications, especially in automobiles, where tribology (friction, lubrication and wear) is an important
aspect. Provides enhanced coverage on industrially relevant ﬁber types, such as ﬂax, hemp, kenaf, rice, grain husk and
pyrolyzed ﬁbers Includes an emphasis on modeling and the simulation of the wear resistance of ﬁbers Discusses the
eﬀect of aging in various environments and diﬀerent results in wear and friction performance

NATURAL AND SYNTHETIC FIBER REINFORCED COMPOSITES
SYNTHESIS, PROPERTIES AND APPLICATIONS
John Wiley & Sons Natural and Synthetic Fiber Reinforced Composites Discover a comprehensive exploration of ﬁber
reinforced polymers by an expert team of editors Fiber reinforced polymer (FRP) composites oﬀer several unique
properties that make them ideal for use in a wide range of industries, from automotive and aerospace to marine,
construction, and co-industrial. In Natural and Synthetic Fiber Reinforced Composites: Synthesis, Properties and
Applications, a distinguished team of mechanical engineers delivers a comprehensive overview of ﬁber reinforced
composites. This edited volume includes thorough discussions of glass-, cotton-, and carbon-ﬁber reinforced materials,
as well as the tribological properties and non-structural applications of synthetic ﬁber composites. Readers will also
ﬁnd practical explorations of the structural evolution, mechanical features, and future possibilities of ﬁber, textile, and
nano-cementitious materials. The physical and chemical properties of cotton ﬁber-based composites are explored at
length, as are the extraordinary mechanical, thermal, electrical, electronic, and ﬁeld emission properties of carbon
nanotubes. This singular book also includes: A thorough discussion of recent advancements in natural ﬁber reinforced
polymer composites, their implications, and the opportunities that arise as a result A comprehensive exploration of the
thermal behavior of natural ﬁber-based composites An insightful review of the literature on sisal ﬁber with polymer
matrices A response to the growing research gap in the existing literature regarding natural ﬁber-based polymer
composites and solutions to address it Perfect for scientists, engineers, professors, and students working in areas
involving natural and synthetic reinforced polymers and composites, Natural and Synthetic Fiber Reinforced
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Composites: Synthesis, Properties and Applications oﬀers a one-of-a-kind resource to help readers understand a
critical and rapidly evolving technology.

TRIBOLOGY AND SUSTAINABILITY
CRC Press Tribology and Sustainability brings a vision of promoting a greener, cleaner and eco-friendly environment by
highlighting sustainable solutions in tribology via the development of self-lubricating materials, green additives in
lubricants, natural ﬁbre-reinforced materials and biomimetic approaches. Backed by supporting schematic diagrams,
data tables and illustrations for easy understanding, the book focuses on recent advancements in tribology and
sustainability. Global sustainability and regional requirements are addressed through chapters on natural composites,
green lubricants, biomedical systems and wind energy systems, with a dedicated chapter on a global sustainability
scenario. FEATURES Highlights sustainability via new tribological approaches and how such methods are essential
Covers the theoretical aspects of various tribological topics concerning mechanical and material designs for energyeﬃcient systems Includes practical global sustainability based on the regional requirements of tribological research
and sustainable impact Reviews the tribology of green lubricants, green additives and lightweight materials Discusses
topics related to biomimetics and biotribology Tribology and Sustainability will assist researchers, professionals and
graduate students in tribology, surface engineering, mechanical design and materials engineering, including
mechanical, aerospace, chemical and environmental engineering.

TRIBOLOGY OF POLYMER COMPOSITES
CHARACTERIZATION, PROPERTIES, AND APPLICATIONS
Elsevier Tribology of Polymer Composites: Characterization, Properties, and Applications provides an exhaustive
overview of the latest research, trends, applications and future directions of the tribology of polymer composites.
Covering novel methods for the synthesis of polymer composites and their properties, the book starts by reviewing the
fabrication techniques, wear and frictional properties of polymer composite materials. From there, it features chapters
looking at the tribological behavior and properties of speciﬁc polymer composite materials such as synthetic ﬁberreinforced, cellulose ﬁber-reinforced, wood ﬁber, synthetic ﬁber, mineral ﬁber-reinforced, and thermosetting
composites. Final chapters cover the tribology of polymer nanocomposites and particulate polymer composites and
their metal coatings. Applied examples spanning a wide range of industries are emphasized in each chapter.
Demonstrates the potential of polymer composites and their applications Covers novel methods for the synthesis of
polymer composites and their properties Reviews the fabrication techniques, wear and frictional properties of polymer
composite materials

TRIBOLOGICAL APPLICATIONS OF COMPOSITE MATERIALS
Springer Nature This book covers the current advances and practices in tribological applications of composite materials
under various processes, presenting the development, characterization, and morphological properties of composite
materials in tribological applications. It covers a wide range of subjects, extending from fundamental research on the
tribological characteristics of various multi-phase materials to the ﬁnal applications of composites in wear loaded,
technical components. It brings together contributions from researchers who discusses innovative experimental
approaches and analytical techniques, creating a reference with comprehensive coverage of modern research
techniques and the potential application of tribological composites in biomedical, aerospace, automotive, marines and
construction industries. This volume will be of interest to material science researchers working in both industry and
academia

TRIBOLOGY IN SUSTAINABLE COMPOSITES
CRC Press Tribological performance of sustainable composites depend upon external parameters such as interface and
environmental temperature, contact pressure and behavior of contact materials at interface and so forth. This book
covers sustainable composites and bio- composites in terms of proper selection of reinforcements, methods to improve
the thermal and mechanical properties, techniques for uniform dispersion of the reinforcements and their tribological
performance. Also, it details the testing and damage characterization methods of these sustainable composites.
Features: 1. Presents fundamental knowledge of sustainable composites, including chemical composition, structural
features and fabrication techniques. 2. Provides an analytical overview of the diﬀerent types of characterization
techniques and tribological methods. 3. Provides an extensive review on bio- composite properties and their
tribological performance for biomedical application. 4. Contains extensive reviews on cutting- edge research on
lightweight materials for future applications in a variety of industries and their tribological performance. 5. Provides
the application of sustainable composites in various ﬁelds such as aerospace, automobile, medical etc. This book is
aimed for Researchers, Professionals and Graduate students of Tribology, Composites, Mechanical Engineering and
Materials Engineering.

TRIBOLOGY OF POLYMER AND POLYMER COMPOSITES FOR INDUSTRY 4.0
Springer Nature This book ﬁrst introduces polymers and polymer composites which are widely used in diﬀerent industrial
and engineering applications where the proper selection of ﬁber, ﬁller, and polymer can be tailored for particular
application. The primary objective of this book is to broaden the knowledge of tribology of polymer composites in a
new dimension for Industry 4.0. For instance, the book covers polymer composites used as self-lubricating material
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used in the automotive industry and other manufacturing equipment to reduce the eﬀect of energy loss due to friction
and wear. This book is of interest to researchers and industrial practitioners who work in the ﬁeld of tribology of
polymer composites, manufacturing equipment and production engineering.

HANDBOOK OF POLYMER TRIBOLOGY
World Scientiﬁc This handbook is a collection of authoritative information in the new and expanding ﬁeld of polymer
tribology. It brings together various research topics in the ﬁeld of polymer tribology in a single volume, and provides
relevant data in polymer tribology for research and industrial applications.The book's chapters are written by active,
world-renowned researchers in the ﬁeld. Subjects covered in this book range from the fundamentals of polymer
tribology to highly applied topics such as machine element design (bearing and gears), hip prosthetic and
microsystems applications.Readers in the ﬁeld of tribology, in general, and polymer tribology, in particular, will ﬁnd it
very useful as it covers nearly all aspects of polymer tribology. Academics creating new courses based on polymer
tribology will also ﬁnd this book's comprehensive coverage valuable. Researchers will ﬁnd this book a ready source of
the state-of-the-art in the ﬁeld of polymer tribology.

GREEN BIOCOMPOSITES
MANUFACTURING AND PROPERTIES
Springer This book addresses diﬀerent aspects of green biocomposite manufacture from natural ﬁbres and bioplastics,
including the manufacturing procedures and the physical, mechanical, thermal and electrical properties of green
biocomposites. Featuring illustrations and tables that maximize reader insights into the current research on
biocomposites, it emphasises the role of green technology in the manufacture of biocomposites and analysis of
properties of biocomposites for diﬀerent applications. It is a valuable resource for researchers and scientists in
industry wanting to understand the need for biocomposites in the development of green, biodegradable and
sustainable products for diﬀerent applications.

COMPOSITE AND COMPOSITE COATINGS
MECHANICAL AND TRIBOLOGY ASPECTS
CRC Press "Applications of composite materials and composite coatings have been increasing in the ﬁeld of automobile
and aerospace industries due to the versatility in their properties. Present book comprehensively reviews the
composite materials and coatings with a focus on the mechanical and tribology applications. It covers type of ﬁbres
(natural and synthetic), reinforcements and their selection, matrix, and technologies used to produce composite
materials. Various sections cover basics and associated failures of composites, strengthening mechanisms and
background theories, composite manufacturing technologies, mechanical and tribology properties of past and
currently used composites. Features: Covers diﬀerent types of ﬁbers, reinforcements, matrix, and technologies used to
produce composite materials. Details the tribology behavior of diﬀerent novel composite coatings fabricated using
diﬀerent coating techniques. Reviews research on wear behavior of composite materials and coatings. Discusses
reinforcement behavior with respect to the diﬀerent processing routes. Illustrates rule of mixtures, failures, theories
behind the strengthening mechanism. This book aims at professionals, graduate students and researchers in
mechanical engineering, design engineering, composite materials, composite coatings, tribology, automobile, and
aircraft"--

MECHANICAL AND DYNAMIC PROPERTIES OF BIOCOMPOSITES
John Wiley & Sons Mechanical and Dynamic Properties of Biocomposites A comprehensive review of the properties of
biocomposites and their applications Mechanical and Dynamic Properties of Biocomposites oﬀers a comprehensive
overview of the mechanical and dynamic properties of biocomposites and natural ﬁber-reinforced polymer composites.
This essential resource helps with materials selection in the development of products in the ﬁelds of automotive and
aerospace engineering as well as the construction of structures in civil engineering. With contributions from a panel of
experts in the ﬁeld, the book reviews the mechanical and damping properties of lingo-cellulosic ﬁbers and their
composites. The authors highlight the factors that contribute to the improved properties and their advancements in
modern industrialization. Besides, the book is designed to (a) introduce the mechanical and damping properties of
lingo-cellulosic ﬁbers and their composites, (b) factors that contribute to improvement in properties such as
hybridization, chemical treatment of natural ﬁbers, additive or ﬁllers, etc. and (c) the real-time applications with case
studies and future prospects. Key features: Presents viable alternatives to conventional composites Examines the
environmentally friendly and favorable mechanical properties of biocomposites Reviews the potential applications of
biocomposites in the ﬁelds of automotive, mechanical and civil engineering Brings together in one comprehensive
resource information found scattered across the professional literature Written for materials scientists, polymer
chemists, chemists in industry, civil engineers, construction engineers, and engineering scientists in industry,
Mechanical and Dynamic Properties of BIocomposites oﬀers a compreshensive review of the properties and
applications of biocomposites.

HYBRID NATURAL FIBER COMPOSITES
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MATERIAL FORMULATIONS, PROCESSING, CHARACTERIZATION, PROPERTIES, AND ENGINEERING
APPLICATIONS
Woodhead Publishing Research on natural ﬁber composites is an emerging area in the ﬁeld of polymer science with
tremendous growth potential for commercialization. Hybrid Natural Fiber Composites: Material Formulations,
Processing, Characterization, Properties, and Engineering Applications provides updated information on all the
important classes of natural ﬁbers and their composites that can be used for a broad range of engineering
applications. Leading researchers from industry, academia, government, and private research institutions from across
the globe have contributed to this highly application-oriented book. The chapters showcase cutting-edge research
discussing the current status, key trends, future directions, and opportunities. Focusing on the current state of the art,
the authors aim to demonstrate the future potential of these materials in a broad range of demanding engineering
applications. This book will act as a one-stop reference resource for academic and industrial researchers working in
R&D departments involved in designing composite materials for semi structural engineering applications. Presents
comprehensive information on the properties of hybrid natural ﬁber composites that demonstrate their ability to
improve the hydrophobic nature of natural ﬁber composites Reviews recent developments in the research and
development of hybrid natural ﬁber composites in various engineering applications Focuses on modern technologies
and illustrates how hybrid natural ﬁber composites can be used as alternatives in structural components subjected to
severe conditions

TRIBOLOGY OF POLYMERS, POLYMER COMPOSITES, AND POLYMER NANOCOMPOSITES
Elsevier Tribology of Polymers, Polymer Composites, and Polymer Nanocomposites combines fundamental knowledge
with the latest ﬁndings in the area of polymer tribology. From testing of property-related mechanisms to prediction of
wear using artiﬁcial neural networks, the book explores all relevant polymer types, including elastomers, epoxy-based,
nylon, and more while also discussing their diﬀerent types of reinforcement, such as particulates, short ﬁbers, natural
ﬁbers, and beyond. New developments in sustainable materials, environmental eﬀects, nanoscaled ﬁllers, and selflubrication are each discussed, as are applications of these materials, guidelines for when to use certain polymer
systems, and functional groups of polymers. Experimental methods and modeling and prediction techniques are also
outlined. The tribology of graphene-based, biodegradable, hybrid nanoﬁller/polymer nanocomposites and other types
of polymers is discussed at length. Synthesizes the latest cutting-edge research in the tribological behaviors and
applications of polymeric materials Covers all relevant polymer types and concepts, including elastomers and natural
ﬁbers, diﬀerent types of reinforcement materials, sustainable materials, interfacial modiﬁers and the environmental
eﬀects of self-lubrication Outlines modeling techniques and how ﬁller-matrix pairings and other approaches can
control wear mechanisms

ADVANCES IN BIO-BASED FIBER
MOVING TOWARDS A GREEN SOCIETY
Woodhead Publishing Advances in Bio-Based Fibres: Moving Towards a Green Society describes many novel natural
ﬁbers, their speciﬁc synthesis and characterization methods, their environmental sustainability values, their
compatibility with polymer composites, and a wide range of innovative commercial engineering applications. As biobased ﬁber polymer composites possess excellent mechanical, electrical and thermal properties, along with highly
sustainable properties, they are an important technology for manufacturers and materials scientists seeking to
improve the sustainability of their industries. This cutting-edge book draws on the latest industry practice and
academic research to provide advice on technologies with applications in industries, including packaging, automotive,
aerospace, biomedical and structural engineering. Provides technical data on advanced material properties, including
electrical and rheological Gives a comprehensive guide to appraising and applying this technology to improve
sustainability, including lifecycle assessment and recyclability Includes advice on the latest modeling techniques for
designing with these materials

WOOD POLYMER COMPOSITES
RECENT ADVANCEMENTS AND APPLICATIONS
Springer Nature This book comprehensively covers the diﬀerent topics of wood polymer composite materials mainly
synthesis methods for the composite materials, various characterization techniques to study the superior properties
and insights on potential advanced applications. It also discusses the chemistry, fabrication process, properties,
applications, recycling and life cycle assessment of wood polymer composites. This is a useful reference source for
both engineers and researchers working in composite materials science as well as the students attending materials
science, physics, chemistry and engineering courses.

AUTOMOTIVE TRIBOLOGY
Springer Nature This book presents a comprehensive study of all important aspects of tribology. It covers issues and
their remedies adopted by researchers working on automobile systems. The book is broadly divided in to three
sections, viz. (i) new materials for automotive applications, (ii) new lubricants for automotive applications, and (iii)
impact of surface morphologies for automotive applications. The rationale for this division is to provide a
comprehensive and categorical review of the developments in automotive tribology. The book covers tribological
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aspects of engines, and also discusses inﬂuence of new materials, such as natural ﬁbers, metal foam materials, natural
ﬁber reinforced polymer composites, carbon ﬁber/silicon nitride polymer composites and aluminium matrix composites.
The book also looks at grease lubrication, eﬀectiveness and sustainability of solid/liquid additives in lubrication, and
usage of biolubricants. In the last section the book focuses on brake pad materials, shot peening method, surface
texturing, magnetic rheological ﬂuid for smart automobile brake and clutch systems, and application of tribology in
automobile systems. This book will be of interest to students, researchers, and professionals from the automotive
industry.

REINFORCED POLYMER COMPOSITES
MDPI This book, consisting of 21 articles, including three review papers, written by research groups of experts in the
ﬁeld, considers recent research on reinforced polymer composites. Most of them relate to the ﬁber-reinforced polymer
composites, which are a real hot topic in the ﬁeld. Depending on the reinforcing ﬁber nature, such composites are
divided into synthetic and natural ﬁber-reinforced ones. Synthetic ﬁbers, such as carbon, glass, or basalt, provide
more stiﬀness, while natural ﬁbers, such as jute, ﬂax, bamboo, kenaf, and others, are inexpensive and biodegradable,
making them environmentally friendly. To acquire the beneﬁts of design ﬂexibility and recycling possibilities, natural
reinforcers can be hybridized with small amounts of synthetic ﬁbers to make them more desirable for technical
applications. Elaborated composites have great potential as structural materials in automotive, marine and aerospace
application, as ﬁre resistant concrete, in bridge systems, as mechanical gear pair, as biomedical materials for dentistry
and orthopedic application and tissue engineering, as well as functional materials such as proton-exchange
membranes, biodegradable superabsorbent resins and polymer electrolytes.

GREEN BIOCOMPOSITES
DESIGN AND APPLICATIONS
Springer This book introduces the concept, design and application of green biocomposites, with a speciﬁc focus on the
current demand for green biocomposites for automotive and aerospace components. It discusses the mathematical
background, innovative approaches to physical modelling, analysis and design techniques. Including numerous
illustrations, tables, case studies and exercises, the text summarises current research in the ﬁeld. It is a valuable
reference resource for researchers, students and scientists working in the ﬁeld of materials science.

PINEAPPLE LEAF FIBERS
PROCESSING, PROPERTIES AND APPLICATIONS
Springer Nature This book presents recent research on natural ﬁbers extracted from pineapple leaves. Covering several
extraction processes, properties of pineapple leaf ﬁbers and comparisons with other natural ﬁbers, and their
applications, it provides up-to-date information on the subject of natural ﬁbers from prominent researchers in
academia and industry as well as government/private research laboratories across the world. The book is a
comprehensive reference resource for university and college faculties, professionals, postdoctoral research fellows,
undergraduate/graduate students, researchers and scientists working in the areas of non-forest product utilization,
natural ﬁbers, and biomass materials.

SYNTHESIS AND TRIBOLOGICAL APPLICATIONS OF HYBRID MATERIALS
Wiley-VCH In-depth knowledge on tribological applications of hybrid composites Synthesis and Tribological Applications
of Hybrid Materials provides a comprehensive overview of tribological properties of hybrid composites. The book oﬀers
an understanding of the processes, materials, techniques and mechanisms related to the tribological concepts and
includes information on the most recent developments in the ﬁeld. With contributions from an international panel of
experts, the book discusses the synthesis and characterization of hybrid materials, as well as their applications in
biotechnological and biomedical ﬁelds. The book covers a wide-range of versatile topics such as: Tribological
assessment on accelerated aging bones in polymeric condition; Nano fracture and wear testing on natural bones;
Tribological behaviour of glass ﬁber with ﬁllers reinforced hybrid polymer composites and jute/glass hybrid
composites; Wear properties of glass ﬁber hybrid, and acid- and silane-modiﬁed CNT ﬁlled hybrid glass/kenaf epoxy
composites; Hybrid natural ﬁbre composites as a friction material; and much more. This important resource: -Discusses
recent advancements in the ﬁeld of tribology and hybrid materials -Oﬀers a guide for professionals in the ﬁelds of
materials science, mechanical engineering, biomaterials, chemistry, physics and nanotechnology -Integrates theory,
synthesis and properties of nybrid materals as well as their applications -Oﬀers an outlook to the future of this
burgeoning technology Written for materials scientists, surface chemists, bioengineers, mechanical engineers,
engineering scientists and chemical industry professionals, Synthesis and Tribological Applications of Hybrid Materials
is a comprehensive resource that explores the most recent developments in the ﬁeld.

HYBRID FIBER COMPOSITES
MATERIALS, MANUFACTURING, PROCESS ENGINEERING
VCH Fiber-reinforced composites are exceptionally versatile materials whose properties can be tuned to exhibit a
variety of favorable properties such as high tensile strength and resistance against wear or chemical and thermal
inﬂuences. Consequently, these materials are widely used in various industrial ﬁelds such as the aircraft, marine, and
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automobile industry. After an overview of the general structures and properties of hybrid ﬁber composites, the book
focuses on the manufacturing and processing of these materials and their mechanical performance, including the
elucidation of failure mechanisms. A comprehensive chapter on the modeling of hybrid ﬁber composites from
micromechanical properties to macro-scale material behavior is followed by a review of applications of these materials
in structural engineering, packaging, and the automotive and aerospace industries.

EPOXY COMPOSITES
PREPARATION, CHARACTERIZATION AND APPLICATIONS
John Wiley & Sons Discover a one-stop resource for in-depth knowledge on epoxy composites from leading voices in the
ﬁeld Used in a wide variety of materials engineering applications, epoxy composites are highly relevant to the work of
engineers and scientists in many ﬁelds. Recent developments have allowed for signiﬁcant advancements in their
preparation, processing and characterization that are highly relevant to the aerospace and automobile industry,
among others. In Epoxy Composites: Fabrication, Characterization and Applications, a distinguished team of authors
and editors deliver a comprehensive and straightforward summary of the most recent developments in the area of
epoxy composites. The book emphasizes their preparation, characterization and applications, providing a complete
understanding of the correlation of rheology, cure reaction, morphology, and thermo-mechanical properties with ﬁller
dispersion. Readers will learn about a variety of topics on the cutting-edge of epoxy composite fabrication and
characterization, including smart epoxy composites, theoretical modeling, recycling and environmental issues, safety
issues, and future prospects for these highly practical materials. Readers will also beneﬁt from the inclusion of: A
thorough introduction to epoxy composites, their synthesis and manufacturing, and micro- and nano-scale structure
formation in epoxy and clay nanocomposites An exploration of long ﬁber reinforced epoxy composites and eco-friendly
epoxy-based composites Practical discussions of the processing of epoxy composites based on carbon nanomaterials
and the thermal stability and ﬂame retardancy of epoxy composites An analysis of the spectroscopy and X-ray
scattering studies of epoxy composites Perfect for materials scientists, polymer chemists, and mechanical engineers,
Epoxy Composites: Fabrication, Characterization and Applications will also earn a place in the libraries of engineering
scientists working in industry and process engineers seeking a comprehensive and exhaustive resource on epoxy
composites.

GREEN TRIBOLOGY
BIOMIMETICS, ENERGY CONSERVATION AND SUSTAINABILITY
Springer Science & Business Media 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, environmental 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 renewable sources of
energy, and ecological impact of new technologies of surface treatment.

PROCESSING TECHNIQUES AND TRIBOLOGICAL BEHAVIOR OF COMPOSITE MATERIALS
IGI Global An understanding of friction and wear behavior of materials is crucial in order to improve their performance
and durability. New research is providing the opportunity to solve common problems relating to the development of
materials, surface modiﬁcation, coatings, and processing methods across industries. Processing Techniques and
Tribological Behavior of Composite Materials provides relevant theoretical frameworks and the latest empirical
research ﬁndings on the strategic role of composite tribology in a variety of settings. This book is intended for
students, researchers, academicians, and professionals working in industries where wear reduction and performance
enhancement of machines and machine elements is essential to success.

GLASS FIBRE-REINFORCED POLYMER COMPOSITES
MATERIALS, MANUFACTURING AND ENGINEERING
Walter de Gruyter GmbH & Co KG Engineered composites materials display superior properties to pristine materials. Glass
ﬁbres have been used for years in the production of light weight composites. This book is a much needed update as to
the processing methods and technologies present in the manufacturing of GFRP. Coverage of machining, cutting, tools,
and thermal loads are discussed. Ideal for researchers in academia and industry.

SPHERICAL AND FIBROUS FILLER COMPOSITES
John Wiley & Sons Scrutinizing various ﬁllers, such as ﬂy ash, inorganic nanoparticles, Kevlar and wood ﬂour, this book
exempliﬁes how the choice of ﬁller inﬂuences the micro- and macroscopic behavior of the resulting polymer
composites, such as friction, wear and impact resistance. In so doing, the text brings together a number of composite
systems using diﬀerent polymer matrices, diﬀerent ﬁller systems as well as diﬀerent processing conditions, thereby
serving as a beneﬁcial guide for readers so as to select a particular set of processing conditions or composite
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constituents for the enhancement of certain properties.

NATURAL FIBER BASED COMPOSITES
Mdpi AG Entitled "Natural Fiber-Based Composites", this Special Issue has the objective to give an inventory of the
latest research in the area of composites reinforced with natural ﬁbers. Fibers of renewable origin have many
advantages. They are abundant and cheap, they have a reduced impact on the environment, and they are also
independent from fossil resources. Their ability to mechanically reinforce thermoplastic matrices is well known, as
their natural heat insulation ability. In the last twenty years, the use of cellulosic and lignocellulosic agricultural byproducts for composite applications has been of great interest, especially for reinforcing matrices. The matrices can
themselves be of renewable origin (e.g., proteins, starch, polylactic acid, polyhydroxyalkanoates, polyamides, etc.),
thus contributing to the development of 100% bio-based composites with a controlled end of life. This Special Issue's
objective is to give an inventory of the latest research in this area of composites reinforced with natural ﬁbers,
focusing in particular on the preparation and molding processes of such materials (e.g., extrusion, injection-molding,
hot pressing, etc.) and their characterization. It contains one review and nineteen research reports authored by
researchers from four continents and sixteen countries, namely, Brazil, China, France, Italy, Japan, Malaysia, Mexico,
Pakistan, Poland, Qatar, Serbia, Slovenia, Spain, Sweden, Tunisia, and Vietnam. It provides an update on current
research in the ﬁeld of natural ﬁber based composite materials. All these contributions will be a source of inspiration
for the development of new composites, especially for producers of natural ﬁbers, polymer matrices of renewable
origin and composite materials. Generally speaking, these new materials are environmentally friendly and will
undoubtedly ﬁnd numerous applications in the years to come in many sectors. Dr. Philippe Evon Guest Editor

NATURAL FIBRE COMPOSITES
MATERIALS, PROCESSES AND PROPERTIES
Woodhead Publishing The use of natural ﬁbres as reinforcements in composites has grown in importance in recent years.
Natural Fibre Composites summarises the wealth of signiﬁcant recent research in this area. Chapters in part one
introduce and explore the structure, properties, processing, and applications of natural ﬁbre reinforcements, including
those made from wood and cellulosic ﬁbres. Part two describes and illustrates the processing of natural ﬁbre
composites. Chapters discuss ethical practices in the processing of green composites, manufacturing methods and
compression and injection molding techniques for natural ﬁbre composites, and thermoset matrix natural ﬁbrereinforced composites. Part three highlights and interprets the testing and properties of natural ﬁbre composites
including, non-destructive and high strain rate testing. The performance of natural ﬁbre composites is examined under
dynamic loading, the response of natural ﬁbre composites to impact damage is appraised, and the response of natural
ﬁbre composites in a marine environment is assessed. Natural Fibre Composites is a technical guide for professionals
requiring an understanding of natural ﬁbre composite materials. It oﬀers reviews, applications and evaluations of the
subject for researchers and engineers. Introduces and explores the structure, properties, processing, and applications
of natural ﬁbre reinforcements, including those made from wood and cellulosic ﬁbres Highlights and interprets the
testing and properties of natural ﬁbre composites, including non-destructive and high strain rate testing Examines
performance of natural ﬁbre composites under dynamic loading, the response of natural ﬁbre composites to impact
damage, and the response of natural ﬁbre composites in a marine environment

SUSTAINABLE NATURAL FIBER COMPOSITES
Materials Research Forum LLC The book covers such diverse topics as cellulose ﬁbers in cement paste and concrete,
biodegradable materials for dental applications, coconut and pineapple ﬁber composites, biodegradable plastic
composites, durability against fatigue and moisture, physical and mechanical characterization of ﬁber composites,
improving the hydrophobic nature of ﬁber composites, and hybrid natural ﬁber composites. Keywords: Fiber
Reinforced Composites, Biodegradable Composites, Polymethyl Methacrylate, Cellulose Fibers, Coconut Fibers,
Biocomposites, Resol-Vegetable Fibers, Pineapple Natural Fiber Composite, Dental Applications, Cement Paste,
Concrete, Thermoplasticity, Fatigue, Moisture, Thermal Conductivity.

WEAR OF POLYMERS AND COMPOSITES
Woodhead Publishing In the ﬁeld of tribology, the wear behaviour of polymers and composite materials is considered a
highly non-linear phenomenon. Wear of Polymers and Composites introduces fundamentals of polymers and
composites tribology. The book suggests a new approach to explore the eﬀect of applied load and surface defects on
the fatigue wear behaviour of polymers, using a new tribometer and thorough experiments. It discusses eﬀects of
surface cracks, under diﬀerent static and cyclic loading parameters on wear, and presents an intelligent algorithm, in
the form of a neural network, to map the relationship between wear rate and relevant factors. Using the
aforementioned method leads to more accurate and cost eﬀective prediction of surface fatigue wear rates, under
diﬀerent service conditions. The ﬁrst three chapters of the book introduce polymers and composite materials tribology,
followed by three chapters that cover testing in wear, applied load and contact pressure and surface defects. The
remaining chapter moves on to predicting wear of polymers, and concludes by discussing questions and problems.
Prepares senior undergraduates as well as postgraduate students Focuses on the factors inﬂuencing wear of polymers
and composites Contains detailed design of Tribometer, wear test procedures and detailed dataset of more than 50
experimental wear tests Introduces an artiﬁcial neural network approach as one of the recently developed wear
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prediction models.

ANALYSIS AND PERFORMANCE OF FIBER COMPOSITES
Wiley-Interscience Having fully established themselves as workable engineering materials, composite materials are now
increasingly commonplace around the world. Serves as both a text and reference guide to the behavior of composite
materials in diﬀerent engineering applications. Revised for this Second Edition, the text includes a general discussion
of composites as material, practical aspects of design and performance, and further analysis that will be helpful to
those engaged in research on composites. Each chapter closes with references for further reading and a set of
problems that will be useful in developing a better understanding of the subject.

NANOPARTICLE-BASED POLYMER COMPOSITES
Woodhead Publishing Nanoparticle-Based Polymer Composites discusses recent advancements on the synthesis,
processing, characterization and applications of this new class of hybrid materials. Chapters cover recycling and
lifecycle assessment, with contributions from leading researchers in industry, academics, the government and private
research institutes from across the globe. As nanoparticle-based polymer composites are now replacing traditional
polymer composites in a broad range of applications such as fuel cells, electronic and biomedical devices, this book
presents the latest advancements in the ﬁeld. Studies have shown that incorporating metal nanoparticles in polymer
matrices can improve their mechanical, thermal, electrical and barrier properties. The unique combination of these
properties makes this new class of materials suitable for a broad range of diﬀerent and advanced applications.
Features recent advancements on the synthesis, processing and characterization of nanoparticle-based polymer
composites Discusses recycling and lifecycle assessment Highly application-orientated, with contributions from leading
international researchers in industry, academia, the government and private research institutes

WOOD-POLYMER COMPOSITES
Elsevier Wood-polymer composites (WPC) are materials in which wood is impregnated with monomers that are then
polymerised in the wood to tailor the material for special applications. The resulting properties of these materials,
from lightness and enhanced mechanical properties to greater sustainability, has meant a growing number of
applications in such areas as building, construction and automotive engineering. This important book reviews the
manufacture of wood-polymer composites, how their properties can be assessed and improved and their range of uses.
After an introductory chapter, the book reviews key aspects of manufacture, including raw materials, manufacturing
technologies and interactions between wood and synthetic polymers. Building on this foundation, the following group
of chapters discusses mechanical and other properties such as durability, creep behaviour and processing
performance. The book concludes by looking at orientated wood-polymer composites, wood-polymer composite foams,
at ways of assessing performance and at the range of current and future applications. With its distinguished editors
and international team of contributors, Wood-polymer composites is a valuable reference for all those using and
studying these important materials. Provides a comprehensive survey of major new developments in wood-polymer
composites Reviews the key aspects of manufacture, including raw materials and manufacturing technologies
Discusses properties such as durability, creep behaviour and processing performance

PROPERTIES AND PERFORMANCE OF NATURAL-FIBRE COMPOSITES
Elsevier Concern about global warming has led to renewed interest in the more sustainable use of natural ﬁbres in
composite materials. This important book reviews the wealth of recent research into improving the mechanical
properties of natural-ﬁbre thermoplastic composites so that they can be more widely used. The ﬁrst part of the book
provides an overview of the main types of natural ﬁbres used in composites, how they are processed and, in particular,
the way the ﬁbre-matrix interface can be engineered to improve performance. Part two discusses the increasing use of
natural-ﬁbre composites in such areas as automotive and structural engineering, packaging and the energy sector. The
ﬁnal part of the book discusses ways of assessing the mechanical performance of natural-ﬁbre composites. With its
distinguished editor and team of contributors, Properties and performance of natural-ﬁbre composites is a valuable
reference for all those using these important materials in such areas as automotive and structural engineering.
Provides an overview of the types of natural ﬁbres used in composites Discusses ﬁbre-matrix interface and how it can
be engineered to improve performance Examines the increasing use of natural-ﬁbre composites in automotive and
structural engineering and the packaging and energy sector

CELLULOSE FIBERS: BIO- AND NANO-POLYMER COMPOSITES
GREEN CHEMISTRY AND TECHNOLOGY
Springer Science & Business Media Because we are living in an era of Green Science and Technology, developments in the
ﬁeld of bio- and nano- polymer composite materials for advanced structural and medical applications is a rapidly
emerging area and the subject of scientiﬁc attention. In light of the continuously deteriorating environmental
conditions, researchers all over the world have focused an enormous amount of scientiﬁc research towards bio-based
materials because of their cost eﬀectiveness, eco-friendliness and renewability. This handbook deals with cellulose
ﬁbers and nano-ﬁbers and covers the latest advances in bio- and nano- polymer composite materials. This rapidly
expanding ﬁeld is generating many exciting new materials with novel properties and promises to yield advanced
applications in diverse ﬁelds. This book reviews vital issues and topics and will be of interest to academicians,
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research scholars, polymer engineers and researchers in industries working in the subject area. It will also be a
valuable resource for undergraduate and postgraduate students at institutes of plastic engineering and other technical
institutes.

NATURAL FIBER COMPOSITES
CRC Press Safely Design, Test, and Construct Products Made of Natural Fiber Composites Natural ﬁbers and their
composites carry distinct advantages over industrial ﬁbers. Some advantages—including renewability and availability
of raw materials, and lower energy consumption—could help safeguard environmental resources and eventually
replace synthetic composites and conventional materials. Natural Fiber Composites explores the growing use of
natural ﬁbers in composites and covers material properties, treatment and processing, modeling, applications, design,
and other vital information on this subject. Improve the Strength of Manufactured Composites, and Determine the Best
Processing Technique Incorporating independent pieces written by a team of international contributors, this book
enables readers to analyze and design structural components using state-of-the-art information and methods. It
provides an overview of natural ﬁber composites, details the superior speciﬁc mechanical properties of these
materials, and presents development techniques and design case studies that can improve performance and enhance
the process. Natural Fiber Composites evaluates the value of natural ﬁbers in composite materials, and oﬀers
introductory knowledge on natural ﬁber composites backed by internationally recognized experts in the ﬁeld.

BIO-FIBER REINFORCED COMPOSITE MATERIALS
MECHANICAL, THERMAL AND TRIBOLOGICAL PROPERTIES
Springer Nature This book provides an overview on the latest technology and applications of bio-based ﬁber composite
materials. It covers the mechanical and thermal properties of bio-ﬁbers for polymeric resins and explains the diﬀerent
pre-treatment methods used by the researchers for the enhancement. In addition, this book also presents a complete
analysis on the tribological behavior of bio-ﬁber reinforced polymer composites to appreciate the friction and wear
behavior. This book would be a handy to the industrial practitioners and researchers in the direction of achieving
optimum design for the components made of natural ﬁber based polymer matrix composites.

MULTIFUNCTIONALITY OF POLYMER COMPOSITES
CHALLENGES AND NEW SOLUTIONS
William Andrew Multi-Functionality of Polymer Composites: Challenges and New Solutions brings together contributions
from experts in the ﬁeld of multifunctionality, presenting state-of-the-art discussion of this exciting and rapidly
developing ﬁeld, thus key enabling technologies for future applications. The text will enable engineers and materials
scientists to achieve multifunctionality in their own products using diﬀerent types of polymer matrices and various
nano- and micro-sized ﬁllers and reinforcements, including, but not limited to, carbon nanotubes and graphene. In
addition, technologies for the integration of active materials such as shape memory alloys are discussed. The latest
developments in a wide range of applications, including automotive/aerospace, electronics, construction, medical
engineering, and future trends are discussed, making this book an essential reference for any researcher or engineer
hoping to stay ahead of the curve in this high-potential area. Provides information on composites and their inherent
engineering advantages over traditional materials. Presents state-of-the-art information on this exciting and rapidly
developing ﬁeld, enabling engineers and materials scientists to achieve multi-functionality in their own products.
Includes the latest developments in a wide range of applications, including automotive/aerospace, electronics,
construction, and medical engineering. An essential reference for any researcher or engineer hoping to stay ahead of
the curve in this high-potential area.

POLYMER TRIBOLOGY
World Scientiﬁc This book deals with the new and now-expanding ﬁeld of friction, wear, and other surface-related
mechanical phenomena for polymers. Polymers have been used in various forms such as bulk, ﬁlms, and composites in
applications where their friction, wear resistance, and other surface-related properties have been eﬀectively utilized.
There are also many examples in which polymers have performed extremely well, such as in tyres, shoes, brakes,
gears, bearings, small moving parts in electronics and MEMS, cosmetics/hair products, and artiﬁcial human joints.
Around the world, much research is currently being undertaken to develop new polymers, in diﬀerent forms, for
further enhancing tribological performance and for ﬁnding novel applications. Keeping in view the importance of
tribology of polymers for research and technology as well as the vast literature that is now available in research
papers and review articles, this timely book brings together a wealth of research data for an understanding of the
basic principles of the subject. Contents: Bulk Polymers:Adhesion and Friction of PolymersTribophysical Interpretation
of Polymer Sliding MechanismsScaling Eﬀects in Tribotesting of PolymersBiopolymer TribologyReinforced
Polymers:Wear of Polytetraﬂuoroethylene and PTFE CompositesMechanical and Tribological Behaviour of Polymers
Filled with Inorganic Particulate FillersThe Sliding Wear of Polypropylene and Its BlendsBrake Friction
MaterialsPolymer Films:Mechanical Properties of Thin Polymer Films Within ContactsAFM Testing of Polymeric Resist
Films for Nanoimprint Lithographyand other papers Readership: Engineering professionals working on polymers for
designing bearing materials; managers and researchers in materials laboratories; graduate students in the area of
materials/tribology. Keywords:Polymer;Tribology;Wear;Friction;ScratchingKey Features:Covers, for the ﬁrst time, all
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areas of polymer tribology (bulk, ﬁlms, composites, and applications) in one comprehensive bookDescribes new
applications for polymers, such as in microscale and nanoscale machines where surface properties or tribology play a
crucial role in the durability and performance of the machineCompiles various works in this area into one volume, and
includes opinions or contributions from some of the world's leading authorities in this ﬁeldReviews:“This book brings
together a vast wealth of research data and a fundamental understanding of the basic principles in this important
research area. Those working in the ﬁeld of polymer tribology will ﬁnd it helpful in learning about the most recent
developments. Those new to the area will ﬁnd its many chapters on the fundamentals of polymer tribology very
instructive.”IEEE Electrical Insulation Magazine
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