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Introduction To Polymer Rheology
????:Principles of polymer processing
This book offers a comprehensive introduction to polymer rheology with a focus on the
viscoelastic characterization of polymeric materials. It contains various numerical algorithms for
the processing of viscoelastic data, from basic principles to advanced examples which are hard
to find in the existing literature. The book takes a multidisciplinary approach to the study of the
viscoelasticity of polymers, and is self-contained, including the essential mathematics,
continuum mechanics, polymer science and statistical mechanics needed to understand the
theories of polymer viscoelasticity. It covers recent achievements in polymer rheology, such as
theoretical and experimental aspects of large amplitude oscillatory shear (LAOS), and
numerical methods for linear viscoelasticity, as well as new insights into the interpretation of
experimental data. Although the book is balanced between the theoretical and experimental
aspects of polymer rheology, the author’s particular interest in the theoretical side will not
remain hidden. Aimed at readers familiar with the mathematics and physics of engineering at
an undergraduate level, the multidisciplinary approach employed enables researchers with
various scientific backgrounds to expand their knowledge of polymer rheology in a systematic
way.
This review encompasses fundamental principles and rheological equations of state, polymer
melt rheology (shear and extensional flow, viscoelasticity, die swell and melt fracture) and
rheological c094 techniques. It describes the main plastics processing techniques, and
explains the influence of polymer melt rheology upon their operation. An additional indexed
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section containing several hundred abstracts from the Rapra Polymer Library database
provides useful references for further reading.
From the reviews: "...This book is a very useful addition to polymer literature, and it is a
pleasure to recommend it to the polymer community." (J.E. Mark, University of Cincinnati,
POLYMER NEWS)
The present monograph is intended as an introduction into a field which certainly did not
receive proper attention in the past. It is one of the aims of this book to verify this suppo sition.
The author hopes to show that the technique of the measurement of flow birefringence can
fulfil an important com plementary task in polymer melt rheology. From this point it is expected
that the present monograph will attract the atten tion of polymer scientists in general, and of
rheologists and process engineers in particular. Certainly, the fourth chapter will appeal to the
latter group. As a teacher in polymer science and technology the author wants to address also
the group of the graduate students. In fact, the standard knowledge acquired during usual
university studies in chemistry, physics or engineering does not enable a quick start of
research activities in the field of polymer melt rheology. Certainly, in this typically
interdisciplinary field everyone can lay emphasis on matters which are familar to hirn because
of his preceding education. Significant research activities, however, can only be generated on
the basis of a more universal knowledge. In the absence of this knowledge beginners have to
rely upon the guidance of their supervisors for an unduly long period. Otherwise they take the
risk of losing too much of their costly time. This holds in particular for the experimentalists who
cannot be dispensed from being familiar with the necessary theoretical background.
An Introduction to Polymer Rheology and Processing is a practical desk reference providing an
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overview of operating principles, data interpretation, and qualitative explanation of the
importance and relationship of rheology to polymer processing operations. It covers full-scale
processing operations, relating industrial processing operations and design methodology to
laboratory-scale testing. Hundreds of design formulas applicable to scaling up the processing
behavior of polymeric melts are presented. The book also provides a "working knowledge"
description of major rheological test methods useful in product development and includes a
useful glossary of polymer and test method/instrumentation definitions. Lavishly illustrated and
featuring numerous sample calculations and modeling approaches, An Introduction to Polymer
Rheology and Processing is a "must have" book for polymer engineers and rheologists.
This Book Covers Wide Range Of Topics In The Polymer Rheology. These Include -The Basic
Principles, Parameters, Systems And Applied Mathematical Models Used In The Rheological
Studies. The Melt Flow Analysis Of Different Non-Newtonian Fluids In Laminar Flow, Transition
Between Laminar And Turbulent Flow And Modified Reynolds Etc. The Effects Of Different
Physical And Molecular Parameters On Purely Viscous Rheological Response Of Polymer
Melts And Solutions. Principles Of Rheometery And Different Types Viscometers And On-Line
Rheometers. The Static And Dynamic Viscoelastic Response Of The Polymer Melts And
Solutions, Linear Viscoelasticity. Mechanical Models And Boltzmann Superposition Principle.
Molecular Structure - Viscoelasticity Relationship And Linear And Non-Linear Viscoelasticity. A
Good Number Of Solved Examples And Exercise Problems.The Book Will Be Of Immense
Help To Both Under Graduate And Post-Graduate Students, Teachers, Polymer Engineers
And Practicing Rheologists. Content Highlights : - # Preface # Introduction # Rheological
Principles # Melt Flow Analysis # Parameters Influencing The Polymer Rheology # Rheometry
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# Viscoelastic Behaviour # Viscoelastic Functions : Effect Of Various Parameters # Rheology
In Polymer And Rubber Processing # References
Covering a broad range of polymer science topics, Handbook of Polymer Synthesis,
Characterization, and Processing provides polymer industry professionals and researchers in
polymer science and technology with a single, comprehensive handbook summarizing all
aspects involved in the polymer production chain. The handbook focuses on industrially
important polymers, analytical techniques, and formulation methods, with chapters covering
step-growth, radical, and co-polymerization, crosslinking and grafting, reaction engineering,
advanced technology applications, including conjugated, dendritic, and nanomaterial polymers
and emulsions, and characterization methods, including spectroscopy, light scattering, and
microscopy.

Plastics possess properties that have revolutionized the manufacture of products in the
20th century and beyond. It remains critical to understand their behavior throughout
their life cycle, from manufacture to use and eventually to reclamation and disposal.
This volume highlights the most prominent tools in physical and chemical analysis
techniques and applications. A practical reference for performing measurements,
solving problems, and investigating behavioral phenomena, the editors advocate a
phenomenological approach, relying on case studies and illustrations to represent
possible outcomes of each technique and presenting the basic governing equations
where necessary.
Provides the basic background needed by engineers to determine experimentally and
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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.
Explore polymer rheology from an industrial standpoint Presenting state-of-the-art
polymer rheology as observed by well-recognized authors, Applied Polymer Rheology:
Polymeric Fluids with Industrial Applications is designed to help readers understand the
relationship between molecular structure and the flow behavior of polymers. In
particular, it focuses on polymeric systems that elicit special attention from industry.
Providing a comprehensive overview of the rheological characteristics of polymeric
fluids, the book bridges the gap between theory and practice/application, enabling
readers to see the connection between molecular structure and the behavior of the
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polymers studied. Beginning with a discussion of the properties, processability, and
processing aids of specific polymers, later chapters examine filled polymers and
composites, and the theoretical framework upon which their analysis is based. Various
systems containing microstructure are presented subsequently, with the final chapter
introducing paste extrusion of polytetrafluoroethylene paste. An invaluable reference
guide that covers the literature and vast array of technical approaches to polymer
rheology, Applied Polymer Rheology's coverage of polymeric fluids of interest to
industry make it an essential resource for plastics, polymer, and chemical engineers,
materials scientists, polymer chemists, and polymer physicists to use when interpreting
findings and planning experiments.
????:Introduction to polymer rheology
Continuing the tradition of its previous editions, the third edition of Introduction to
Polymer Chemistry provides a well-rounded presentation of the principles and
applications of natural, synthetic, inorganic, and organic polymers. With an emphasis
on the environment and green chemistry and materials, this third edition offers detailed
coverage of natural and synthetic giant molecules, inorganic and organic polymers,
biomacromolecules, elastomers, adhesives, coatings, fibers, plastics, blends, caulks,
composites, and ceramics. Using simple fundamentals, the book demonstrates how the
basic principles of one polymer group can be applied to all of the other groups. It covers
reactivities, synthesis and polymerization reactions, techniques for characterization and
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analysis, energy absorption and thermal conductivity, physical and optical properties,
and practical applications. This edition addresses environmental concerns and green
polymeric materials, including biodegradable polymers and microorganisms for
synthesizing materials. Case studies woven within the text illustrate various
developments and the societal and scientific contexts in which these changes occurred.
Now including new material on environmental science, Introduction to Polymer
Chemistry, Third Edition remains the premier book for understanding the behavior of
polymers. Building on undergraduate work in foundational courses, the text fulfills the
American Chemical Society Committee on Professional Training (ACS CPT) in-depth
course requirement.
The growth of interest in the subject of Polymer Colloids over the last twenty five years
or so has been very large resulting now in major international conferences on an annual
basis and many national ones as well. The interest stems not only from the wide range
of applications of these materials but also from a curiosity as to the mechanism of
formation and their growing use as model particles to investigate fundamental aspects
of physics and chemistry. In July 1988 a NATO Advanced Study Institute was held in
Strasbourg, France, at the Centre St. Thomas. As an educational introduction to this I
nstitute a series of eight lectures was given to cover the fundamental aspects of the
subject. These eight lectures have now been compiled into an Introductory Text
covering, emulsion poly merization, dispersion polymerization, inverse emulsion
Page 7/21

Download Free Introduction To Polymer Rheology
polymerization, the morphology of copolymer latices, the colloidal properties of latices,
characterization methods and rheology. It is hoped that these will serve a wide
audience, undergraduates, graduate-students and research workers, both in industry
and academe. The chapters all contain review material up to date at the time of
publication. fhe 1988 NATO Advanced Study I nstitute was made possible by a grant
from the NATO-AS I programme and the following companies: BASF, Ludwigshafen,
West Germany The Dow Chemical Company, Michigan, USA Dow Chemical
Rheinwerk GmbH, Rheinmunster, West Germany ICI PLC, Runcorn, England S. C.
Johnson and Son Inc., Racine, USA NORSOLOR, Verneuil en Halatte, France Rhone
Poulenc, Aubervilliers, France.
Introduction to Polymer RheologyJohn Wiley & Sons
The present book is devoted to a rapidly developing field of science which studies the
behavior of viscoelastic materials under the influence of deformation~the rheology of
polymers. Rheology has long been treated as the theoretical foundation of polymer
processing, and from this standpoint it is difficult to overesti mate its importance in
practice. Rheology plays an important role in developing our ideas on the nature of
viscoelastic behavior in connection with the structural features of polymers and
composites based on them. This expands the possibilities of employing rheological
methods to characterize a variety of materials and greatly magnifies the interest in this
field of research. The rheological properties of polymer systems are studied experimen
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tally, chiefly under conditions of shear and tensile strains. One explana tion is that many
aspects of polymer material processing are associated with the stretching of melts or a
combination of shear and tensile strains. In scientific investigations, either periodic or
continuous conditions of shear deformation are employed. Each mode provides
widespread infor mation. In periodic deformation, most attention is generally given to
conditions with low deformation amplitudes that do not alter the structure of the polymer
system during an experiment (the region of linear deformation conditions). Here the
viscoelastic parameters are generally determined with respect to the frequency.
Continuous deforma tion involves considerable strains, and may be attended by
significant reversible and irreversible changes in the structure of a polymer.
Polymer Rheology is a fundamental discipline underlying modern polymer processing. The
term rheology could be generally defined as the science of deformation and flow for nontraditional materials that display a nonlinear combination of viscous, elastic and plastic effects,
such as polymers, food stuffs, lubricating greases etc. The rheology of polymeric liquids is the
most complicated part of general rheology. As any scientific discipline it consists of coupled
theoretical and experimental parts. The most difficult part for the first studies of polymer
rheology is the theory. This textbook attempts to overcome this difficulty and provide the
readers with a balanced knowledge of modern types of continuum theories, experiments and
some applications.
An analysis of polymer and composite rheology. This second edition covers flow properties of
thermoplastic and thermoset polymers, and general principles and applications of all phases of
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polymer rheology, with new chapters on the rheology of particulate and fibre composites. It
also includes new and expanded detail on polymer blends and emulsions, foams, reacting
systems, and flow through porous media as well as composite processing operations.
Rheology is primarily concerned with materials: scientific, engineering and everyday products
whose mechanical behaviour cannot be described using classical theories. From biological to
geological systems, the key to understanding the viscous and elastic behaviour firmly rests in
the relationship between the interactions between atoms and molecules and how this controls
the structure, and ultimately the physical and mechanical properties. Rheology for Chemists An
Introduction takes the reader through the range of rheological ideas without the use of the
complex mathematics. The book gives particular emphasis on the temporal behaviour and
microstructural aspects of materials, and is detailed in scope of reference. An excellent
introduction to the newer scientific areas of soft matter and complex fluid research, the second
edition also refers to system dimension and the maturing of the instrumentation market. This
book is a valuable resource for practitioners working in the field, and offers a comprehensive
introduction for graduate and post graduates. Extracts from reviews of 1st Edition: ..". wellsuited for self-study by research workers and technologists, who, confronted with technical
problems in this area, would like a straightforward introduction to the subject of rheology."
Chemical Educator, ..". full of valuable insights and up-to-date information." Chemistry World
"Providing new students and practitioners with an easy-to-understand introduction to the theory
and practice an often complicated subject, Introduction to Polymer Rheology incorporates
worked problems and problems with appended answers to provide opportunities for review and
further learning of more advanced concepts. By limiting the use of mathematics within an
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approachable format, this introductory overview ensures practicing scientists and engineers
understand the concepts underlying the flow behavior of polymer melts, solutions, and
suspensions, and are able to interpret experimental data correctly and provide additional
insight on a process"-The conference was about novel trends in theoretical and experimental rheology especially for
macromolecular substances - polymers. Specific attention has been paid to introduction and/or
utilization of novel rheological tools/techniques, constitutive equations for polymer melts, nonNewtonian flow modeling, flow behavior understanding of polymers, nanocomposites, blends
and hydrogels, polymer melt flow stability in extrusion and coextrusion, electrorheology,
magnetorheology, electrospinning and polymeric nanofibers. The main aim of the conference
was to demonstrate how rheology can be applied to understanding polymers and their
processing.
Most of the advancements in communication, computers, medicine, and air and water purity
are linked to macromolecules and a fundamental understanding of the principles that govern
their behavior. These fundamentals are explored in Carraher's Polymer Chemistry, Ninth
Edition. Continuing the tradition of previous volumes, the latest edition provides a well-rounded
presentation of the principles and applications of polymers. With an emphasis on the
environment and green chemistry and materials, this edition offers detailed coverage of natural
and synthetic giant molecules, inorganic and organic polymers, biomacromolecules,
elastomers, adhesives, coatings, fibers, plastics, blends, caulks, composites, and ceramics.
Using simple fundamentals, this book demonstrates how the basic principles of one polymer
group can be applied to all of the other groups. It covers reactivities, synthesis and
Page 11/21

Download Free Introduction To Polymer Rheology
polymerization reactions, techniques for characterization and analysis, energy absorption and
thermal conductivity, physical and optical properties, and practical applications. This edition
includes updated techniques, new sections on a number of copolymers, expanded emphasis
on nanotechnology and nanomaterials, and increased coverage of topics including carbon
nanotubes, tapes and glues, photochemistry, and more. With topics presented so students can
understand polymer science even if certain parts of the text are skipped, this book is suitable
as an undergraduate as well as an introductory graduate-level text. The author begins most
chapters with theory followed by application, and generally addresses the most critical topics
first. He provides all of the elements of an introductory text, covering synthesis, properties,
applications, and characterization. This user-friendly book also contains definitions, learning
objectives, questions, and additional reading in each chapter.
The 3rd edition of this important dictionary offers more than 12,000 entries with expanded
encyclopaedic-style definitions making this major reference work invaluable to practitioners,
researchers and students working in the area of polymer science and technology. This new
edition now includes entries on computer simulation and modeling, surface and interfacial
properties and their characterization, functional and smart polymers. New and controlled
architectures of polymers, especially dendrimers and controlled radical polymerization are also
covered.
Rheology is a component of Encyclopedia of Chemical Sciences, Engineering and Technology
Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an
integrated compendium of twenty Encyclopedias. Rheology is the study of the flow of matter. It
is classified as a physics discipline and focuses on substances that do not maintain a constant
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viscosity or state of flow. That can involve liquids, soft solids and solids that are under
conditions that cause them to flow. It applies to substances which have a complex molecular
structure, such as muds, sludges, suspensions, polymers and other glass formers, as well as
many foods and additives, bodily fluids and other biological materials. The theme on Rheology
focuses on five main areas, namely, basic concepts of rheology; rheometry; rheological
materials, rheological processes and theoretical rheology. Of course, many of the chapters
contain material from more than one general area. Rheology is an interdisciplinary subject
which embraces many aspects of mathematics, physics, chemistry, engineering and biology.
These two volumes are aimed at the following five major target audiences: University and
College students Educators, Professional practitioners, Research personnel and Policy
analysts, managers, and decision makers and NGOs.

"Intermediate-Energy Nuclear Physics is devoted to discussing the interaction
between hadrons with nuclei, which leads to the emission of particles during an
intranuclear cascade and subsequent decay of a highly excited residual nucleus.
Experimental data and the methods and results of the calculation of probabilities
of various processes initiated by intermediate-energy hadrons in nuclei are set
forth and discussed. The potential for obtaining information on the structure and
properties of nuclei by comparing experimental data with theoretical results is
analyzed. New issues, such as analytic methods for the solution of kinetic
equations describing the cascade, nuclear absorption of hadrons from bound
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states of hadronic atoms, interaction of antinucleons with nuclei,
multifragmentation of highly excited residual nuclei, and polarization phenomena,
are discussed in detail. The book also demonstrates hadron-nucleus interactions
that bridge the gap between low-energy and heavy ions physics. It is an
interesting reference for nuclear physicists and other researchers interested in
the analysis of problems associated with the evolution of the early (hot) universe,
neutron stars and supernovas, after-burning of radioactive waste in nuclear
energy installations, and electronuclear energy breeding."--Provided by publisher.
An introduction to polymer alloys and blends.
Contents : 1. Introduction to Polymer Technology, 2. Monometers and
Polymerization Processes, 3. Polymerzation Reactors and Dryers. 4.
Characterization of Polymers and Rheology, 5. Plastics Processing, 6. Polymer
Blends, Composites and Applications, 7. Polymer Fiber Technology, 8. Adhesive
Technology, 9. Elastomer Technology, 10. .Polymer Applications, Identification
and Waste Management, References, Index.
"An Introduction to Polymer Rheology and Processing is a practical desk
reference providing an overview of operating principles, data interpretation, and
qualitative explanation of the importance and relationship of rheology to polymer
processing operations. It covers full-scale processing operations, relating
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industrial processing operations and design methodology to laboratory-scale
testing. Hundreds of design formulas applicable to scaling up the processing
behavior of polymeric melts are presented. The book also provides a "working
knowledge" description of major rheological test methods useful in product
development and includes a useful glossary of polymer and test
method/instrumentation definitions. Lavishly illustrated and featuring numerous
sample calculations and modeling approaches, An Introduction to Polymer
Rheology and Processing is a "must have" book for polymer engineers and
rheologists."--Provided by publisher.
As the first polymer book to receive the CHOICE Outstanding Academic Title
distinction (2007), Introduction to Polymer Chemistry provided undergraduate
students with a much-needed, well-rounded presentation of the principles and
applications of natural, synthetic, inorganic, and organic polymers. With an
emphasis on the environment and green chemistry and materials, this second
edition continues that tradition, offering detailed coverage of natural and synthetic
giant molecules, inorganic and organic polymers, elastomers, adhesives,
coatings, fibers, plastics, blends, caulks, composites, and ceramics. Using simple
fundamentals, the author shows how the basic principles of one polymer group
can be applied to all of the other groups. He covers synthesis and polymerization
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reactions, reactivities, techniques for characterization and analysis, energy
absorption and thermal conductivity, physical and optical properties, and practical
applications. This edition also addresses environmental concerns and green
polymeric materials, including biodegradable polymers and microorganisms for
synthesizing materials. Brief case studies are woven within the text as historical
accounts to illustrate various developments and the societal and scientific
contexts in which these changes occurred. Introduction to Polymer Chemistry,
Second Edition remains the premier text for understanding the behavior of
polymers while offering new material on environmental science. Building on
undergraduate work in foundational courses, the text fulfills the American
Chemical Society Committee on Professional Training (ACS CPT) in-depth
course requirement. It also provides a test bank with upon qualifying course
adoption.
Scientific and Commercial Information for More Than 1,000 Polymers Polymers:
A Property Database, Second Edition offers a central and reliable source for
scientific and commercial information on more than 1,000 polymers. Revised and
updated throughout, this edition features 25% new material, including 50 entirely
new entries that reflect advances in areas such as conducting polymers,
hydrogels, nano-polymers, and biomaterials. The second edition also comes with
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unlimited access to a complete, fully searchable Web version of the reference.
Powerful retrieval software allows users to customize their searches and refine
results. Each entry includes trade names, properties, manufacturing processes,
commercial applications, supplier details, references, and links to constituent
monomers. Buy the latest print edition and gain access to a complete, fully
searchable Web version of the reference, enhanced with powerful retrieval
software that allows you to customize searches and refine results. Unlimited
access to the Online Version for the lifetime of the Second Edition Revised,
Updated, and Expanded with 25% New Material Includes 50 entirely new entries
reflecting the latest polymer advances Special Introductory Price! Buy today and
SAVE! Purchase the NEW Edition in Print AND Online –For One Price!
Rheology unites the seemingly unrelated fields of plasticity and non-Newtonian
fluids by recognizing that both these types of materials are unable to support a
shear stress in static equilibrium. In this sense, a plastic solid is a fluid. Granular
rheology refers to the continuum mechanical description of granular materials. In
this book, rheology--the study of the deformation and flow of matter--is treated
primarily in the context of the stresses generated during the flow of complex
materials such as polymers, colloids, foams, and gels. A rapidly growing and
industrially important field, it plays a significant role in polymer processing, food
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processing, coating and printing, and many other manufacturing processes.
From blood to milk, pumice to gelatine, most scientists interact with colloids on a
daily basis without any real knowledge of their nature. Building on the success of
the first edition, Colloids and Interfaces with Surfactants and Polymers Second
Edition is a user-friendly, non-technical introduction to colloids and interfaces.
Includes: Many practical examples of colloid and interface science An enhanced
section on fluorescence microscopy, a widely used technique in biological
systems for the optical imaging of cellular structures A new section on
phenomenology (the principle of time/temperature superposition), which enables
the experimentalist to extend the frequency range of their rheological instruments
New information on sedimentation and strategies for the control of sedimentation,
which is critical in many dispersions of commercial importance Fresh treatments
of traditional theoretical topics like the electrical double-layer, colloidal
interactions, wetting behavior and light scattering, as well as more recent
advances in polymer science, statistical mechanics and the use of neutrons Indepth discussions of widely used techniques with mathematics used in a straightforward way so quantitative descriptions of colloid and interface properties can be
derived Colloids and Interfaces with Surfactants and Polymers Second Edition
explains all the fundamental concepts of colloids and interfaces as well as
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detailing some of the more advanced aspects which might be useful in specific
applications. Intended for undergraduate and graduate courses in colloids and
soft materials, the book is also relevant to those in the chemical, coatings,
cosmetics, ceramics, food, pharmaceutical and oil industries. For Powerpoint
slides of all the figures in the book, please see the Instructor Companion website
at http://bcs.wiley.com/hebcs/Books?action=index&bcsId=5121&itemId=0470518804
Polymers are ubiquitous and pervasive in industry, science, and technology.
These giant molecules have great significance not only in terms of products such
as plastics, films, elastomers, fibers, adhesives, and coatings but also less ob
viously though none the less importantly in many leading industries (aerospace,
electronics, automotive, biomedical, etc.). Well over half the chemists and chem
ical engineers who graduate in the United States will at some time work in the
polymer industries. If the professionals working with polymers in the other in
dustries are taken into account, the overall number swells to a much greater total.
It is obvious that knowledge and understanding of polymers is essential for any
engineer or scientist whose professional activities involve them with these
macromolecules. Not too long ago, formal education relating to polymers was
very limited, indeed, almost nonexistent. Speaking from a personal viewpoint, I
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can recall my first job after completing my Ph.D. The job with E.I. Du Pont de
Nemours dealt with polymers, an area in which I had no university training. There
were no courses in polymers offered at my alma mater. My experience,
incidentally, was the rule and not the exception.
This text introduces the subject of rheology in terms understandable to nonexperts and describes the application of rheological principles to many industrial
products and processes.
Organic and Physical Chemistry of Polymers provides a thorough introduction to
the fundamentals of polymers, including their structure and synthesis as well as
their chemical and physical properties. This accessible guide illuminates the
increasingly important role of polymers in modern chemistry, beginning with the
essentials, then covering thermodynamics, conformation, morphology, and
measurements of molar masses; polymerization mechanisms, reaction of
polymers, synthesis of block and graft polymers, and complex topologies; and the
mechanical properties, rheology, polymer processing, and fabrication of fibers
and films.
This book presents the main results obtained by different laboratories involved in
the research group Rheology for polymer melt processing which is associated
with French universities, schools of engineering, and the CNRS (Centre National
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de la Recherche Scientifique - France). The group comprises some 15 research
laboratories of varied disciplines (chemistry, physics, material sciences,
mechanics, mathematics), but with a common challenge viz. to enhance the
understanding of the relationships between macromolecular species, their
rheology and their processing. Some crucial issues of polymer science have
been addressed: correlation of viscoelastic macroscopic bulk property
measurements and models, slip at the wall, extrusion defects, correlation
between numerical flow simulations and experiments. Features of the book: •
The book is unique in that it allows one to grasp the key issues in polymer
rheology and processing at once through a series of detailed state-of-the-art
contributions, which were previously scattered throughout the literature. • Each
paper was reviewed by experts and the book editors and some coordination was
established in order to achieve a readable and easy access style. • Papers have
been grouped in sections covering successively: Molecular dynamics,
Constitutive equations and numerical modelling, Simple and complex flows. •
Each paper can be read independently. Since the book is intended as an
introduction to the main topics in polymer processing, it will be of interest to
graduate students as well as to scientists in academic and industrial laboratories.
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