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Fundamentals of Polymer Science for Engineers
Science and Principles of Biodegradable and Bioresorbable Medical Polymers: Materials and Properties provides a practical
guide to the use of biodegradable and bioresorbable polymers for study, research, and applications within medicine.
Fundamentals of the basic principles and science behind the use of biodegradable polymers in advanced research and in
medical and pharmaceutical applications are presented, as are important new concepts and principles covering materials,
properties, and computer modeling, providing the reader with useful tools that will aid their own research, product design,
and development. Supported by practical application examples, the scope and contents of the book provide researchers
with an important reference and knowledge-based educational and training aid on the basics and fundamentals of these
important medical polymers. Provides a practical guide to the fundamentals, synthesis, and processing of bioresorbable
polymers in medicine Contains comprehensive coverage of material properties, including unique insights into modeling
degradation Written by an eclectic mix of international authors with experience in academia and industry

Principles of Polymer Systems, Sixth Edition
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Recent advances in polymer research has led to the generation of high quality materials for various applications in day to
day life. The synthesis of new functional monomers has shown strong potential in generating novel polymer materials, with
improved properties. Advanced Polymeric Materials includes fundamentals and numerous examples of polymer blend
preparation and characterizations. Developments in blends, polymer nanocomposites and its various characterization
techniques are highlighted in the book.

Thermal Analysis of Polymers
Ambipolar materials represent a class of materials where positive and negative charge carriers can both transport
concurrently. In recent years, a diverse range of materials have been synthesized and utilized for implementing ambipolar
charge transport, with applications in high‐density data storage, field effect transistors, nanotransitors, photonic memory,
biomaterial-based memories and artificial synapses. This book highlights recent development of ambipolar materials
involving materials design, fundamental principles, interface modifications, device structures, ambipolar characteristics and
promising applications. Challenges and prospects for investigating ambipolar materials in electronics and optoelectronics
are also discussed. With contributions from global leaders in the field, this title will appeal to graduate students and
researchers who want to understand the design, materials characteristics, device operation principles, specialized device
application and mechanisms of the latest ambipolar materials.

Fundamentals, Properties, and Applications of Polymer Nanocomposites
This book has been written in a concise manner to include all fundamental aspects of polymer science including recent
inventions in polymerisation's and polymers. It covers atom transfer radical polymerisation (ATRP), reversible additionfragmentation chain transfer (RAFT), nitroxide-mediated polymerisation (NMP), click chemistry as well as
stereopolymerisation, ring opening metathesis polymerisation (ROMP), group transfer polymerisation (GTP), plasma
polymerisation etc. in addition to the usual polymerisation mechanisms such as radical, ionic and step polymerisations. It
also includes new developments of polymer science which are considered as hot topics of functional polymers like smart or
intelligent polymers, light emitting polymers, conducting polymers, magnetic polymers, optically active and/or chiral
polymers, liquid crystalline polymers, self-healing polymers, polymers for biomedical applications, dendrimers and/or
dendritic polymers and polymer nanocomposites etc.

Polymer Electrolytes
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Fundamental Principles of Polymeric Materials for Practicing Engineers
Through a balanced combination of theory and experiments, this book provides a detailed overview of the main and most
up-to-date advances in the area of polymeric materials. Because the subject is essentially interdisciplinary and brings
together scientists and engineers with different educational backgrounds, the book offers a research-oriented exposition of
the fundamentals as well. The book is based on the editors’ and authors’ extensive experience in research, development,
and education in the field of materials science, and especially polymer testing, polymer diagnostics, and failure analysis. A
comprehensive coverage of the methods of polymer testing is provided along with the results of the authors’ work on
deformation and fracture behavior of polymers. This book will be useful to faculty as well as advanced-level students in
materials science, materials technology, plastic technology, mechanical engineering, process engineering, and chemical
engineering.

Polymers and Light
During the past decade, the field of polymer degradation and stabilization has become a subject of central importance in
polymer science and technology. This book provides a fundamental source of information designed for those with only a
basic understanding of the background of the field.

Advanced Polymeric Materials
Fundamental Biomaterials: Polymers provides current information on findings and developments of biopolymers and their
conversion from base materials to medical devices. Chapters analyze the types of polymers and discuss a range of
biomedical applications. It is the first title in a three volume set, with each reviewing the most important and commonly
used classes of biomaterials and providing comprehensive information on classification, materials properties, behavior,
biocompatibility and applications. The book concludes with essential information on wear, lifetime prediction and
cytotoxicity of biomaterials. This title will be of use to researchers and professionals in development stages, but will also
help medical researchers understand and effectively communicate the requirements of a biomaterial for a specific
application. Further, with the recent introduction of a number of interdisciplinary bio-related undergraduate and graduate
programs, this book will be an appropriate reference volume for large number of students at undergraduate and post
graduate levels. Provides current information on findings and developments of biopolymers and their conversion from base
materials to medical devices Includes analyses of the types of polymers and a discussion of a range of biomedical
applications Presents essential information on wear, lifetime prediction and cytotoxicity of biomaterials Explores both
theoretical and practical aspects of polymers in biomaterials
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Multicomponent Polymeric Materials
Exploring the chemistry of synthesis, mechanisms of polymerization, reaction engineering of step-growth and chain-growth
polymerization, polymer characterization, thermodynamics and structural, mechanical, thermal and transport behavior of
polymers as melts, solutions and solids, Fundamentals of Polymer Engineering, Third Edition covers essential concepts and
breakthroughs in reactor design and polymer production and processing. It contains modern theories and real-world
examples for a clear understanding of polymer function and development. This fully updated edition addresses new
materials, applications, processing techniques, and interpretations of data in the field of polymer science. It discusses the
conversion of biomass and coal to plastics and fuels, the use of porous polymers and membranes for water purification, and
the use of polymeric membranes in fuel cells. Recent developments are brought to light in detail, and there are new
sections on the improvement of barrier properties of polymers, constitutive equations for polymer melts, additive
manufacturing and polymer recycling. This textbook is aimed at senior undergraduate students and first year graduate
students in polymer engineering and science courses, as well as professional engineers, scientists, and chemists. Examples
and problems are included at the end of each chapter for concept reinforcement.

Clay-Containing Polymer Nanocomposites
New edition brings classic text up to date with the latest science, techniques, and applications With its balanced
presentation of polymer chemistry, physics, and engineering applications, the Third Edition of this classic text continues to
instill readers with a solid understanding of the core concepts underlying polymeric materials. Both students and instructors
have praised the text for its clear explanations and logical organization. It begins with molecular-level considerations and
then progressively builds the reader's knowledge with discussions of bulk properties, mechanical behavior, and processing
methods. Following a brief introduction, Fundamental Principles of Polymeric Materials is divided into four parts: Part 1:
Polymer Fundamentals Part 2: Polymer Synthesis Part 3: Polymer Properties Part 4: Polymer Processing and Performance
Thoroughly Updated and Revised Readers familiar with the previous edition of this text will find that the organization and
style have been updated with new material to help them grasp key concepts and discover the latest science, techniques,
and applications. For example, there are new introductory sections on organic functional groups focusing on the structures
found in condensation polymerizations. The text also features new techniques for polymer analysis, processing, and
microencapsulation as well as emerging techniques such as atom transfer radical polymerization. At the end of each
chapter are problems—including many that are new to this edition—to test the reader's grasp of core concepts as they
advance through the text. There are also references leading to the primary literature for further investigation of individual
topics. A classic in its field, this text enables students in chemistry, chemical engineering, materials science, and
mechanical engineering to fully grasp and apply the fundamentals of polymeric materials, preparing them for more
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advanced coursework.

Fundamentals of Polymer Engineering
Beginning with a complete discussion of the fundamentals of dielectric spectroscopy, this book examines in detail the
methods used in data modeling and in such specialized techniques as high-frequency dielectric measurements and
thermally stimulated currents. The book covers applications in a range of polymeric systems including solutions, blends,
and liquid crystals.

Chemorheology of Polymers
Since their discovery in 1977, the evolution of conducting polymers has revolutionized modern science and technology.
These polymers enjoy a special status in the area of materials science yet they are not as popular among young readers or
common people when compared to other materials like metals, paper, plastics, rubber, textiles, ceramics and composites
like concrete. Most importantly, much of the available literature in the form of papers, specific review articles and books is
targeted either at advanced readers (scientists/technologists/engineers/senior academicians) or for those who are already
familiar with the topic (doctoral/postdoctoral scholars). For a beginner or even school/college students, such compilations
are bit difficult to access/digest. In fact, they need proper introduction to the topic of conducting polymers including their
discovery, preparation, properties, applications and societal impact, using suitable examples and already known
principles/knowledge/phenomenon. Further, active participation of readers in terms of “question & answers”, “fill-in-theblanks”, “numerical” along with suitable answer key is necessary to maintain the interest and to initiate the “thought
process”. The readers also need to know about the drawbacks and any hazards of such materials. Therefore, I believe that a
comprehensive source on the science/technology of conducting polymers which maintains a link between grass root
fundamentals and state-of-the-art R&D is still missing from the open literature.

Polymers and Light
Now in its second edition, this widely used text provides a unique presentation of today's polymer science. It is both
comprehensive and readable. The authors are leading educators in this field with extensive background in industrial and
academic polymer research. The text starts with a description of the types of microstructures found in polymer

Printing on Polymers
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How can a scientist or engineer synthesize and utilize polymers to solve our daily problems? This introductory text, aimed
at the advanced undergraduate or graduate student, provides future scientists and engineers with the fundamental
knowledge of polymer design and synthesis to achieve specific properties required in everyday applications. In the first five
chapters, this book discusses the properties and characterization of polymers, since designing a polymer initially requires
us to understand the effects of chemical structure on physical and chemical characteristics. Six further chapters discuss the
principles of polymerization reactions including step, radical chain, ionic chain, chain copolymerization, coordination and
ring opening. Finally, material is also included on how commonly known polymers are synthesized in a laboratory and a
factory. This book is suitable for a one semester course in polymer chemistry and does not demand prior knowledge of
polymer science.

Fundamental Principles of Polymeric Materials
Polymers for Vibration Damping Applications is a detailed guide on the use of polymers and polymer composites for
vibration and shock damping. The book begins with two chapters that introduce the fundamentals of both vibration and
shock damping. The next part of the book presents in-depth coverage of polymeric materials for vibration damping,
including viscoelastic properties, design of polymer systems, and modes and applications. Finally, measurement techniques
are discussed in detail. Throughout the book, the different perspectives of materials and engineering are considered, and
both mathematical and conceptual approaches are used. This is an essential resource for all those looking to understand
the application of polymers for vibration damping, including researchers, scientists and advanced students in polymer
science, plastics engineering, materials science and mechanical engineering, as well as engineers and R&D personnel in the
automotive, marine, defense and construction industries. Equips the reader with a complete, fundamental understanding of
vibration and shock damping Explains the viscoelastic properties, design and applications of polymeric materials for
vibration damping applications Includes cutting-edge research on the use of polymers for advanced civil and defense
applications

Polymer Science and Nanotechnology
Characterization of Polymeric Biomaterials presents a comprehensive introduction on the topic before discussing the
morphology and surface characterization of biomedical polymers. The structural, mechanical, and biological
characterization is described in detail, followed by invaluable case studies of polymer biomaterial implants. With
comprehensive coverage of both theoretical and experimental information, this title will provide scientists with an essential
guide on the topic of these materials which are regularly used for clinical applications, such as implants and drug delivery
devices. However, a range of novel polymers and the development and modification of existing medical polymers means
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that there is an ongoing need to satisfy particular design requirements. This book explains the critical and fundamentals
methods to characterize polymer materials for biomedical applications. Presents a self-contained reference on the
characterization of polymeric biomaterials Provides comprehensive information on how to characterize biomedical polymers
in order to improve design and synthesis Includes useful case studies that demonstrate the characterization of biomaterial
implants

Science and Principles of Biodegradable and Bioresorbable Medical Polymers
This first book to focus on the important and topical effect of light on polymeric materials reflects the multidisciplinary
nature of the topic, building a bridge between polymer chemistry and physics, photochemistry and photophysics, and
materials science. Written by one experienced author, a consistent approach is maintained throughout, covering such
applications as nonlinear optical materials, core materials for optical waveguides, photoresists in the production of
computer chips, photoswitches and optical memories. Advanced reading for polymer, physical and organic chemists,
manufacturers of optoelectronic devices, chemical engineers, and materials scientists.

Fundamentals of Polymer Engineering, Revised and Expanded
Self-Healing Polymer-Based Systems presents all aspects of self-healing polymeric materials, offering detailed information
on fundamentals, preparation methods, technology, and applications, and drawing on the latest state-of-the-art research.
The book begins by introducing self-healing polymeric systems, with a thorough explanation of underlying concepts,
challenges, mechanisms, kinetic and thermodynamics, and types of chemistry involved. The second part of the book
studies the main categories of self-healing polymeric material, examining elastomer-based, thermoplastic-based, and
thermoset-based materials in turn. This is followed by a series of chapters that examine the very latest advances, including
nanoparticles, coatings, shape memory, self-healing biomaterials, ionomers, supramolecular polymers, photoinduced and
thermally induced self-healing, healing efficiency, life cycle analysis, and characterization. Finally, novel applications are
presented and explained. This book serves as an essential resource for academic researchers, scientists, and graduate
students in the areas of polymer properties, self-healing materials, polymer science, polymer chemistry, and materials
science. In industry, this book contains highly valuable information for R&D professionals, designers, and engineers, who
are looking to incorporate self-healing properties in their materials, products, or components. Provides comprehensive
coverage of self-healing polymeric materials, covering principles, techniques, and applications Includes the very latest
developments in the field, such as the role of nanofillers in healing, life cycle analysis of materials, and shape memory
assisted healing Enables the reader to unlock the potential of self-healing polymeric materials for a range of advanced
applications
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Reactive Polymers Fundamentals and Applications
Characterization of Polymeric Biomaterials
Printing on Polymers: Fundamentals and Applications is the first authoritative reference covering the most important
developments in the field of printing on polymers, their composites, nanocomposites, and gels. The book examines the
current state-of-the-art and new challenges in the formulation of inks, surface activation of polymer surfaces, and various
methods of printing. The book equips engineers and materials scientists with the tools required to select the correct
method, assess the quality of the result, reduce costs, and keep up-to-date with regulations and environmental concerns.
Choosing the correct way of decorating a particular polymer is an important part of the production process. Although
printing on polymeric substrates can have desired positive effects, there can be problems associated with various
decorating techniques. Physical, chemical, and thermal interactions can cause problems, such as cracking, peeling, or
dulling. Safety, environmental sustainability, and cost are also significant factors which need to be considered. With
contributions from leading researchers from industry, academia, and private research institutions, this book serves as a onestop reference for this field—from print ink manufacture to polymer surface modification and characterization; and from
printing methods to applications and end-of-life issues. Enables engineers to select the correct decoration method for each
material and application, assess print quality, and reduce costs Increases familiarity with the terminology, tests, processes,
techniques, and regulations of printing on plastic, which reduces the risk of adverse reactions, such as cracking, peeling, or
dulling of the print Addresses the issues of environmental impact and cost when printing on polymeric substrates Features
contributions from leading researchers from industry, academia, and private research institutions

Principles of Polymer Engineering Rheology
Clay-Containing Polymer Nanocomposites covers everything from fundamental understanding to real applications of claycontaining polymer nanocomposites, including environmental considerations. The book's coverage of fundamentals and
generalities, in addition to in-depth coverage of polymer layered silicate nanocomposites, make it a valuable companion for
beginners in the field as well as more seasoned researchers. This book provides a rare coherent approach to this class of
materials. This title is ideal for polymer and material scientists, researchers, and engineers, including under- and postgraduate students who are interested in this exciting field of research. This book will also help industrial researchers and
R&D managers who want to bring advanced polymeric material based products into the market. Details crystallization
behavior and kinetics to aid in applications such as injection molding Covers melt-state rheological properties, aiding
understanding of the processability of materials Presents applications and market potential, supporting R&D managers who
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want to bring advanced polymeric material-based products into the market.

Fundamental Principles of Polymeric Materials
Provides the basic background needed by engineers to determine experimentally and interpret the rheological behavior of
polymer melts--including not only traditional pure melts but also solutions and compounds containing anisotropic (fiber or
disc) or colloidal particles--and apply it to analyze flow in processing operations. Experimental foundations of modern
rheology and rheo-optics and the interpretation of experimental data are covered, which also develops the fundamentals of
continuum mechanics and shows how it may be applied to devise methods for measurement of rheological properties,
formulation of three-dimensional stress-deformation relationships, and analysis of flow in processing operations. Also
discusses the structure of polymers and considers rheological behavior in terms of structure. Constitutive equations relating
stress to deformation history in non-Newtonian fluids and their applications are discussed. Each chapter presents an
overview of the subject matter and then develops the material in a pedagogical manner.

Ambipolar Materials and Devices
The use of reactive polymers enables manufacturers to make chemical changes at a late stage in the production
process—these in turn cause changes in performance and properties. Material selection and control of the reaction are
essential to acheive optimal performance. The second edition of Reactive Polymers Fundamentals and Applications
introduces engineers and scientists to the range of reactive polymers available, explains the reactions that take place, and
details applications and performance benefits. Basic principles and industrial processes are described for each class of
reactive resin (thermoset), as well as additives, the curing process, and applications and uses. The initial chapters are
devoted to individual resin types (e.g. epoxides, cyanacrylates, etc.); followed by more general chapters on topics such as
reactive extrusion and dental applications. Material new to this edition includes the most recent developments, applications
and commercial products for each chemical class of thermosets, as well as sections on fabrication methods, reactive
biopolymers, recycling of reactive polymers, and case studies. Injection molding of reactive polymers, radiation curing,
thermosetting elastomers, and reactive extrusion equipment are all covered as well. Most comprehensive source of
information about reactive polymers Covers basics as well as most recent developments, including reactive biopolymers,
recycling of reactive polymers, nanocomposites, and fluorosilicones Indispensable guide for engineers and advanced
students alike—providing extensive literature and patent review

Fundamental Polymer Science
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S. Georgiou: Laser Cleaning Methodologies of Polymer Substrates; T. Lippert: Laser Application of Polymers; J. Krueger, W.
Kautek: Ultrashort Pulse Laser Interactions with Polymers and Dielectrics; Y. Zhang: Synchrotron Radiation Direct PhotoEtching of Polymers.

Dielectric Elastomers as Electromechanical Transducers
The second edition of Principles of Polymer Engineering brings up-to-date coverage for undergraduates studying materials
and polymer science. The opening chapters show why plastics and rubbers have such distinctive properties and how they
are affected by temperature, strain rate, and other factors. The rest of the book concentrates on how these properties can
be exploited to produce functional components within the constraints placed on them. The main changes for the second
edition are a new chapter on environmental issues and substantially rewritten sections on yield and fracture and forming.
To request a copy of the Solutions Manual, visit: http://global.oup.com/uk/academic/physics/admin/solutions

Fundamentals Of Polymers: Raw Materials To Finish Products
Dielectric Elastomers as Electromechanical Transducers provides a comprehensive and updated insight into dielectric
elastomers; one of the most promising classes of polymer-based smart materials and technologies. This technology can be
used in a very broad range of applications, from robotics and automation to the biomedical field. The need for improved
transducer performance has resulted in considerable efforts towards the development of devices relying on materials with
intrinsic transduction properties. These materials, often termed as “smart or “intelligent , include improved piezoelectrics
and magnetostrictive or shape-memory materials. Emerging electromechanical transduction technologies, based on socalled ElectroActive Polymers (EAP), have gained considerable attention. EAP offer the potential for performance exceeding
other smart materials, while retaining the cost and versatility inherent to polymer materials. Within the EAP family,
“dielectric elastomers , are of particular interest as they show good overall performance, simplicity of structure and
robustness. Dielectric elastomer transducers are rapidly emerging as high-performance “pseudo-muscular actuators, useful
for different kinds of tasks. Further, in addition to actuation, dielectric elastomers have also been shown to offer unique
possibilities for improved generator and sensing devices. Dielectric elastomer transduction is enabling an enormous range
of new applications that were precluded to any other EAP or smart-material technology until recently. This book provides a
comprehensive and updated insight into dielectric elastomer transduction, covering all its fundamental aspects. The book
deals with transduction principles, basic materials properties, design of efficient device architectures, material and device
modelling, along with applications. Concise and comprehensive treatment for practitioners and academics Guides the
reader through the latest developments in electroactive-polymer-based technology Designed for ease of use with sections
on fundamentals, materials, devices, models and applications
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Fundamentals Of Polymers: Raw Materials To Finish Products
Superhydrophobic Polymer Coatings: Fundamentals, Design, Fabrication, and Applications offers a comprehensive overview
of the preparation and applications of polymer coatings with superhydrophobicity, guiding the reader through advanced
techniques and scientific principles. Sections present detailed information on the fundamental theories and methods behind
the preparation of superhydrophobic polymer coatings and demonstrate the current and potential applications of these
materials, covering a range of novel and marketable uses across industry, including coatings with properties such as foul
resistance and self-cleaning, anti-icing and ice-release, corrosion inhibition, antibacterial, anti-reflection, slip and drag
reduction, oil-water separation, and advanced medical applications. This book is a highly valuable resource for academic
researchers, scientists and advanced students working on polymer coatings or polymer surface modifications, as well as
professionals across polymer science, polymer chemistry, plastics engineering, and materials science. The detailed
information in this book will also be of great interest to scientists, R&D professionals, product designers and engineers who
are looking to develop products with superhydrophobic coatings. Presents in-depth information on the advanced methods
required in the preparation of superhydrophobic polymer coatings Covers the latest advances in the design of polymer
coatings with superhydrophobic properties, including nanofabrication Explains cutting-edge industrial and medical
applications, including self-cleaning coatings, corrosion inhibition, anti-icing and ice-release, and oil-water separation

Fundamentals of Polymer Science
Polymer electrolytes are electrolytic materials that are widely used in batteries, fuel cells and other applications such as
supercapacitors, photoelectrochemical and electrochromic devices. Polymer electrolytes: Fundamentals and applications
provides an important review of this class of ionic conductors, their properties and applications. Part one reviews the
various types of polymer electrolyte compounds, with chapters on ceramic polymer electrolytes, natural polymer-based
polymer electrolytes, composite polymer electrolytes, lithium-doped hybrid polymer electrolytes, hybrid inorganic-organic
polymer electrolytes. There are also chapters on ways of characterising and modelling polymer electrolytes. Part two
discusses applications such as solar cells, supercapacitors, electrochromic and electrochemical devices, fuel cells and
batteries. With its distinguished editors and international team of contributors, Polymer electrolytes: Fundamentals and
applications is a standard reference for all those researching and using polymer electrolytes in such areas as battery and
fuel cell technology for automotive and other applications. Provides an important review of this class of ionic conductors,
their properties and applications in practical devices Explores categories of polymer electrolytes and conductivity
measurements Features a comprehensive analysis of current developments in polymer electrolytes and highlights a new
type of polymer electrolyte
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Rheological Fundamentals of Polymer Processing
W ALL ARE SURROUNDED by plastic materials and cannot imagine modem life and utilities without the synthetic polymers.
And yet, how many of us can distinguish between polyethylene and PVC? After all, most people name any polymer as
''Nylon. /I Is there any distinction between polymers and plastics? This introductory textbook tries to answer these questions
and many others. It endeavors to provide the basic information required in modem life about the best utilization of new
materials in the plastics era; the chemical sources of synthetic polymers, and the processes in which small"simple"
molecules are converted to giant macromolecules, namely, high polymers; and the understanding of the role of these
unique structures, their behavior and performance, their mechanical and thermal properties, flow and deforma tion. As we
are mainly interested in the final product, the processing of plastics, through shaping and forming, presents a significant
challenge to polymer engineering. All this is broadly discussed, ending with modem issues like composites, ecology and
future prediction, followed by up-to-date informa tion and data about old as well as novel high performance polymers. The
text is particularly targeted towards senior students of science and engineering (chemical, material, mechanical and others)
who may use it as the first window to the world of polymers. At the same time many profession als who are involved in the
resin or plastics industry may prefer this approach without elaborate math or overloading.

Polymers for Vibration Damping Applications
This successor to the popular textbook, “Polymer Physics” (Springer, 1999), is the result of a quarter-century of teaching
experience as well as critical comments from specialists in the various sub-fields, resulting in better explanations and more
complete coverage of key topics. With a new chapter on polymer synthesis, the perspective has been broadened
significantly to encompass polymer science rather than “just” polymer physics. Polysaccharides and proteins are included in
essentially all chapters, while polyelectrolytes are new to the second edition. Cheap computing power has greatly expanded
the role of simulation and modeling in the past two decades, which is reflected in many of the chapters. Additional problems
and carefully prepared graphics aid in understanding. Two principles are key to the textbook’s appeal: 1) Students learn
that, independent of the origin of the polymer, synthetic or native, the same general laws apply, and 2) students should
benefit from the book without an extensive knowledge of mathematics. Taking the reader from the basics to an advanced
level of understanding, the text meets the needs of a wide range of students in chemistry, physics, materials science,
biotechnology, and civil engineering, and is suitable for both masters- and doctoral-level students. Praise for the previous
edition: an excellent book, well written, authoritative, clear and concise, and copiously illustrated with appropriate line
drawings, graphs and tables. - Polymer International an extremely useful book. It is a pleasure to recommend it to physical
chemists and materials scientists, as well as physicists interested in the properties of polymeric materials. - Polymer News
This valuable book is ideal for those who wish to get a brief background in polymer science as well as for those who seek a
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further grounding in the subject. - Colloid Polymer Science The solutions to the exercises are given in the final chapter,
making it a well thought-out teaching text. - Polymer Science

Self-Healing Polymer-Based Systems
Exploring the characterization, thermodynamics and structural, mechanical, thermal and transport behavior of polymers as
melts, solutions and solids, this text covers essential concepts and breakthroughs in reactor design and polymer production
and processing. It contains modern theories, end-of-chapter problems and real-world examples for a clear understanding of
polymer function and development. Fundamentals of Polymer Engineering, Second Edition provides a thorough grounding in
the fundamentals of polymer science for more advanced study in the field of polymers. Topics include reaction engineering
of step-growth polymerization, emulsion polymerization, and polymer diffusion.

Fundamentals of Polymer Engineering, Third Edition
Experts in rheology and polymer processing present up-to-date, fundamental and applied information on the rheological
properties of polymers, in particular those relevant to processing, contributing to the physical understanding and the
mathematical modelling of polymer processing sequences. Basic concepts of non-Newtonian fluid mechanics, microrheological modelling and constitutive modelling are reviewed, and rheological measurements are described. Topics with
practical relevance are debated, such as linear viscoelasticity, converging and diverging flows, and the rheology of
multiphase systems. Approximation methods are discussed for the computer modelling of polymer melt flow. Subsequently,
polymer processing technologies are studied from both simulation and engineering perspectives. Mixing, crystallization and
reactive processing aspects are also included. Audience: An integrated and complete view of polymer processing and
rheology, important to institutions and individuals engaged in the characterisation, testing, compounding, modification and
processing of polymeric materials. Can also support academic polymer processing engineering programs.

Dielectric Spectroscopy of Polymeric Materials
Polymer Science and Nanotechnology: Fundamentals and Applications brings together the latest advances in polymer
science and nanoscience. Sections explain the fundamentals of polymer science, including key aspects and methods in
terms of molecular structure, synthesis, characterization, microstructure, phase structure and processing and properties
before discussing the materials of particular interest and utility for novel applications, such as hydrogels, natural polymers,
smart polymers and polymeric biomaterials. The second part of the book examines essential techniques in nanotechnology,
with an emphasis on the utilization of advanced polymeric materials in the context of nanoscience. Throughout the book,
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chapters are prepared so that materials and products can be geared towards specific applications. Two chapters cover, in
detail, major application areas, including fuel and solar cells, tissue engineering, drug and gene delivery, membranes, water
treatment and oil recovery. Presents the latest applications of polymers and polymeric nanomaterials, across energy,
biomedical, pharmaceutical, and environmental fields Contains detailed coverage of polymer nanocomposites, polymer
nanoparticles, and hybrid polymer-metallic nanoparticles Supports an interdisciplinary approach, enabling readers from
different disciplines to understand polymer science and nanotechnology and the interface between them

Principles of Polymer Design and Synthesis
New edition brings classic text up to date with the latestscience, techniques, and applications With its balanced
presentation of polymer chemistry, physics,and engineering applications, the Third Edition of this classictext continues to
instill readers with a solid understanding of thecore concepts underlying polymeric materials. Both students andinstructors
have praised the text for its clear explanations andlogical organization. It begins with molecular-level considerationsand
then progressively builds the reader's knowledge withdiscussions of bulk properties, mechanical behavior, and
processingmethods. Following a brief introduction, Fundamental Principles ofPolymeric Materials is divided into four parts:
Part 1: Polymer Fundamentals Part 2: Polymer Synthesis Part 3: Polymer Properties Part 4: Polymer Processing and
Performance Thoroughly Updated and Revised Readers familiar with the previous edition of this text willfind that the
organization and style have been updated with newmaterial to help them grasp key concepts and discover the
latestscience, techniques, and applications. For example, there are newintroductory sections on organic functional groups
focusing on thestructures found in condensation polymerizations. The text alsofeatures new techniques for polymer
analysis, processing, andmicroencapsulation as well as emerging techniques such as atomtransfer radical polymerization.
At the end of each chapter are problems—including manythat are new to this edition—to test the reader's grasp ofcore
concepts as they advance through the text. There are alsoreferences leading to the primary literature for
furtherinvestigation of individual topics. A classic in its field, this text enables students in chemistry,chemical engineering,
materials science, and mechanical engineeringto fully grasp and apply the fundamentals of polymeric materials,preparing
them for more advanced coursework.

Fundamentals of Polymer Degradation and Stabilization
Principles of Polymer Engineering
Maintaining a balance between depth and breadth, the Sixth Edition of Principles of Polymer Systems continues to present
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an integrated approach to polymer science and engineering. A classic text in the field, the new edition offers a
comprehensive exploration of polymers at a level geared toward upper-level undergraduates and beginning graduate
students. Revisions to the sixth edition include: A more detailed discussion of crystallization kinetics, strain-induced
crystallization, block copolymers, liquid crystal polymers, and gels New, powerful radical polymerization methods Additional
polymerization process flow sheets and discussion of the polymerization of polystyrene and poly(vinyl chloride) New
discussions on the elongational viscosity of polymers and coarse-grained bead-spring molecular and tube models Updated
information on models and experimental results of rubber elasticity Expanded sections on fracture of glassy and
semicrystalline polymers New sections on fracture of elastomers, diffusion in polymers, and membrane formation New
coverage of polymers from renewable resources New section on X-ray methods and dielectric relaxation All chapters have
been updated and out-of-date material removed. The text contains more theoretical background for some of the
fundamental concepts pertaining to polymer structure and behavior, while also providing an up-to-date discussion of the
latest developments in polymerization systems. Example problems in the text help students through step-by-step solutions
and nearly 300 end-of-chapter problems, many new to this edition, reinforce the concepts presented.

Fundamentals of Conjugated Polymer Blends, Copolymers and Composites
Understanding the dynamics of reactive polymer processes allows scientists to create new, high-value, high-performance
polymers. This book is an indispensable resource for researchers and practitioners working in this area. It includes coverage
of thermoplastics, thermoset and reactive polymers, together with practical industrial processes and modern
chemorheological models and tools.

Principles of Polymers
Presents a solid introduction to thermal analysis, methods,instrumentation, calibration, and application along with
thenecessary theoretical background. Useful to chemists, physicists, materials scientists, andengineers who are new to
thermal analysis techniques, and toexisting users of thermal analysis who wish expand their experienceto new techniques
and applications Topics covered include Differential Scanning Calorimetry andDifferential Thermal Analysis (DSC/DTA),
Thermogravimetry,Thermomechanical Analysis and Dilatometry, Dynamic MechanicalAnalysis, Micro-Thermal Analysis, Hot
Stage Microscopy, andInstrumentation. Written by experts in the various areas of thermalanalysis Relevant and detailed
experiments and examples follow eachchapter.

Fundamental Biomaterials: Polymers
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Filling a gap in the market, this textbook provides a concise, yet thorough introduction to polymer science for advanced
engineering students and practitioners, focusing on the chemical, physical and materials science aspects that are most
relevant for engineering applications. After covering polymer synthesis and properties, the major section of the book is
devoted to polymeric materials, such as thermoplastics and polymer composites, polymer processing such as injection
molding and extrusion, and methods for large-scale polymer characterization. The text concludes with an overview of
engineering plastics. The emphasis throughout is on application-relevant topics, and the author focuses on real-life, industryrelevant polymeric materials.

Superhydrophobic Polymer Coatings
This book is focused primarily on polymer nanocomposites, based on the author's research experience as well as open
literature. The environmental health and safety aspects of nanomaterials and polymer nanocomposites, risk assessment
and safety standards, and fire toxicity of polymer nanocomposites, are studied. In the final chapter, a brief overview of
opportunities, trends, and challenges of polymer nanocomposites are included. Throughout the book, the theme is
developed that polymer nanocomposites are a whole family of polymeric materials whose properties are capable of being
tailored to meet specific applications. This volume serves as a general introduction to students and researchers just
entering the field and to scholars from other subfields seeking information.
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