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Fundamentals of Polymer Science for Engineers
Each number is the catalogue of a specific school or college of the University.

Polymer Processing
Contents - Preface - Notation - 1. Introduction - 1.1 Polymeric Materials - 1.2
Polymer Processing - 1.3 Analysis of Polymer Processes - 1.4 Scope of the Book - 2.
Introduction to the Main Polymer Processes - 2.1 Screw Extrusion - 2.2 Injection
Moulding - 2.3 Blow Moulding - 2.4 Calendering - 2.5 Other Processes - 2.6 Effects
of Processing - 3. Processing Properties of Polymers - 3.1 Melting and Thermal
Properties of Polymers - 3.2 Viscous Properties of Polymer Melts - 3.3 Methods of
Measuring Melt Viscosities - 3.4 Elastic Properties of Polymer Melts - 3.5
Temperature and Pressure Dependence of Melt Properties - 3.6 Processing
Properties of Solid Polymers - 4. Fundamentals of Polymer Melt Flow - 4.1 Tensor
Notation - 4.2 Continuum Mechanics Equations - 4.3 Constitutive Equations - 4.4
Boundary Conditions - 4.5 Dimensional Analysis of Melt Flows - 4.6 The Lubrication
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Approximation - 4.7 Mixing in Melt Flows - 5. Some Melt Flow Processes - 5.1 Some
Simple Extrusion Dies - 5.2 Narrow Channel Flows in Dies and Crossheads - 5.3
Applications to Die Design - 5.4 Calendering - 5.5 Melt Flow in an Intensely Sheared
Thin Film - 6. Screw Extrusion - 6.1 Melt Flow in Screw Extruders - 6.2 Solids
Conveying in Extruders - 6.3 Melting in Extruders - 6.4 Power Consumption in
Extruders - 6.5 Mixing in Extruders - 6.6 Surging in Extruders - 6.7 Over-all
Performance and Design of Extruders - 7. Injection Moulding - 7.1 Reciprocating
Screw Plastication - 7.2 Melt Flow in Injection Nozzles - 7.3 Flow and Heat Transfer
in Moulds - Appendix A. Finite Element Analysis of Narrow Channel Flow - Appendix
B. Solution of the Screw Channel Developing Melt Flow Equations - Appendix C.
Solution of the Melting Model Equations - Further Reading - Index - Preface - The
increasing use of synthetic polymers in preference to metals and other engineering
materials for a wide range of applications has been accompanied by the
development and improvement of processes for converting them into useful
products. Indeed, it is often the comparative ease and cheapness with which
polymeric materials can be processed that make them attractive choices. Because
of the relatively complex behaviour of the materials, polymer processes may
appear to be difficult to understand and analyze quantitatively. The purposes of
this book are to introduce the reader briefly to the main methods of processing
thermoplastic polymers, and to examine the principles of flow and heat transfer in
some of the more industrially important of these processes. Much attention is
devoted to the two most widely used methods - screw extrusion and injection
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moulding. Quantitative analyses based on mathematical models of the processes
are developed in order to aid the understanding of them, and to improve both the
performance and design of processing equipment. In addition to algebraic
formulae, some worked examples are included to illustrate the use of the results
obtained. In cases where analytical solutions are not possible, methods of
numerical solution using digital computers are discussed in some detail, and
typical results presented.

Fundamentals of Polymer Engineering, Third Edition
Interactions of Surfactants with Polymers and Proteins covers work done in this
area over the last 30 years and examines in detail the physico-chemical,
microstructural, and applications aspects of interactions of surfactants with
polymers and proteins in bulk surfaces and at interfaces. The physical chemistry of
individual components (surfactants, polymers, and proteins) is discussed, and
extensive coverage of interactions of surfactants with uncharged, oppositely
charged, and hydrophobe modified polymers is provided. Other topics addressed
include water soluble and insoluble keratinous proteins, the principles and
applications of fluorescence spectroscopy, the physical properties and
microstructural aspects of polymer/protein-surfactant complexes, and implications
of surfactant interactions with polymers and proteins in practical systems.
Interactions of Surfactants with Polymers and Proteins provides a wealth of
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information for chemists involved in a number of different research areas,
including cosmetics, pharmaceutics, foods, paints, pigments, lubrication, ceramics,
minerals/materials processing, and biological systems.

Polymer Science and Technology
Based on lecture notes from a five-week polymer processing laboratory course
taught at the University of Wisconsin-Madison, this text provides background on
polymer processing for engineering students and practicing engineers.

Polymer Science and Nanotechnology
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 threedimensional stress-deformation relationships, and analysis of flow in processing
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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.

Fundamentals of Spun Yarn Technology
Fundamental concepts coupled with practical, step-by-step guidance With its
emphasis on core principles, this text equips readers with the skills and knowledge
to design the many processes needed to safely and successfully manufacture
thermoplastic parts. The first half of the text sets forth the general theory and
concepts underlying polymer processing, such as the viscoelastic response of
polymeric fluids and diffusion and mass transfer. Next, the text explores specific
practical aspects of polymer processing, including mixing, extrusion dies, and postdie processing. By addressing a broad range of design issues and methods, the
authors demonstrate how to solve most common processing problems. This
Second Edition of the highly acclaimed Polymer Processing has been thoroughly
updated to reflect current polymer processing issues and practices. New areas of
coverage include: Micro-injection molding to produce objects weighing a fraction of
a gram, such as miniature gears and biomedical devices New chapter dedicated to
the recycling of thermoplastics and the processing of renewable polymers LifePage 6/34
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cycle assessment, a systematic method for determining whether recycling is
appropriate and which form of recycling is optimal Rheology of polymers
containing fibers Chapters feature problem sets, enabling readers to assess and
reinforce their knowledge as they progress through the text. There are also special
design problems throughout the text that reflect real-world polymer processing
issues. A companion website features numerical subroutines as well as guidance
for using MATLAB®, IMSL®, and Excel to solve the sample problems from the text.
By providing both underlying theory and practical step-by-step guidance, Polymer
Processing is recommended for students in chemical, mechanical, materials, and
polymer engineering.

University of Michigan Official Publication
The first textbook to cover both properties and processing of reinforced and
unreinforced plastics to this level. It assumes no prior knowledge of plastics and
emphasizes the practical aspects of the subject. In this second edition over half the
book has been rewritten and the remainder has been updated and reorganized.
Early chapters give an introduction to the types of plastics which are currently
available and describe how a designer goes about selection of a plastic for a
particular application. Later chapters lead the reader into more advanced aspects
of mechanical design and analysis of polymer melt flow. All techniques developed
are illustrated by numerous worked examples, and several problems are given at
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the end of each chapter - the solutions to which form an Appendix.

Fundamentals of Polymer Engineering, Revised and Expanded
An introduction to the rheology of polymers, with simplemath Designed for
practicing scientists and engineers interested inpolymer rheology science,
education, consulting, or research anddevelopment, Introduction to Polymer
Rheology is acomprehensive yet accessible guide to the study of the
deformationand flow of matter under applied stress. Often considered
acomplicated topic for beginners, the book makes grasping thefundamentals of
polymer rheology easy by presenting information inan approachable way and
limiting the use of complex mathematics. Bydoing so, this introductory overview
provides readers with easyaccess to the key concepts underlying the flow behavior
of polymermelts, solutions, and suspensions. Incorporating sample problemsthat
are worked through and explained on the page, as well asnumerous practice
problems to gauge learning comprehension, thebook prepares new students and
practitioners for moving on to moreadvanced concepts. Comprising twelve
chapters, the book covers stress, velocity andrate of deformation, the relationship
between stress and rate ofdeformation (Newtonian fluid), generalized Newtonian
fluids, normalstresses and elastic behavior, experimental methods, small andlarge
strain, the molecular origins of rheological behavior,elementary polymer
processing concepts, quality control inrheology, and the flow of modified polymers
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and those withsupermolecular structure. The essential reference for accurately
interpreting polymerrheology data, Introduction to Polymer Rheology
providesreaders with an elementary understanding of the key issues andmodern
approaches to resolving problems in the field. An Instructor’s Guide with answers
to select problems in thetext, 60 new problems with full solutions, hints for
effectivepresentation of the material in the text, and an errata listing isavailable
for professors using the book as a course textbook.

Plastics Engineering
"Offers detailed coverage of applied polymer processing--presenting a wide range
of technologies and furnishing state-of-the-art data on polymer components,
properties, and processibility. Reviews fundamental rheological concepts. Contains
over 1600 bibliographic citations, some 450 equations, and over 400 tables,
drawings, and photographs."

Fundamentals of Polymer Processing
Written for graduate students, researchers, and practitioners, this book provides a
complete introduction to the science, engineering, and commercial applications of
polymer-clay nanocomposites. Starting with a discussion of general concepts, the
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authors define specific terms used in the field, providing newcomers with a strong
foundation to the area. The physical and mechanical properties of polymer-clay
nanocomposites are then described, with chapters on thermodynamics and
kinetics, engineering properties, barrier properties, and flame retardancy.
Mechanisms underpinning observed effects, such as UV resistance, solvent
resistance, and hardness, are also explained. In-depth discussions of clay and clay
surface treatment, fabrication, and characterization of nanocomposites are
provided, and particular emphasis is placed on the proper use and interpretation of
analytical techniques, helping readers to avoid artifacts in their own work. With
commercial applications discussed throughout, and experimental results
connected with theory, this is an ideal reference for those working in polymer
science.

Solutions Manual to Accompany Fundamentals of Polymer
Processing
Conducting Polymers, Fundamentals and Applications
Principles of Polymer Systems, Sixth Edition
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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, industry-relevant polymeric materials.

Polymer Processing and Structure Development
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
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polymerization, emulsion polymerization, and polymer diffusion.

Materials Processing
Progress in High-Efficient Solution Process Organic
Photovoltaic Devices
Offers new strategies to optimize polymer reactions With contributions from
leading macromolecular scientists and engineers, this book provides a practical
guide to polymerization monitoring. It enables laboratory researchers to optimize
polymer reactions by providing them with a better understanding of the underlying
reaction kinetics and mechanisms. Moreover, it opens the door to improved
industrial-scale reactions, including enhanced product quality and reduced harmful
emissions. Monitoring Polymerization Reactions begins with a review of the basic
elements of polymer reactions and their kinetics, including an overview of stimuliresponsive polymers. Next, it explains why certain polymer and reaction
characteristics need to be monitored. The book then explores a variety of practical
topics, including: Principles and applications of important polymer characterization
tools, such as light scattering, gel permeation chromatography, calorimetry,
rheology, and spectroscopy Automatic continuous online monitoring of
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polymerization (ACOMP) reactions, a flexible platform that enables characterization
tools to be employed simultaneously during reactions in order to obtain a complete
record of multiple reaction features Modeling of polymerization reactions and
numerical approaches Applications that optimize the manufacture of industrially
important polymers Throughout the book, the authors provide step-by-step
strategies for implementation. In addition, ample use of case studies helps readers
understand the benefits of various monitoring strategies and approaches, enabling
them to choose the best one to match their needs. As new stimuli-responsive and
"intelligent" polymers continue to be developed, the ability to monitor reactions
will become increasingly important. With this book as their guide, polymer
scientists and engineers can take full advantage of the latest monitoring strategies
to optimize reactions in both the lab and the manufacturing plant.

Monitoring Polymerization Reactions
Comprehensive Biomaterials brings together the myriad facets of biomaterials into
one, major series of six edited volumes that would cover the field of biomaterials in
a major, extensive fashion: Volume 1: Metallic, Ceramic and Polymeric Biomaterials
Volume 2: Biologically Inspired and Biomolecular Materials Volume 3: Methods of
Analysis Volume 4: Biocompatibility, Surface Engineering, and Delivery Of Drugs,
Genes and Other Molecules Volume 5: Tissue and Organ Engineering Volume 6:
Biomaterials and Clinical Use Experts from around the world in hundreds of related
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biomaterials areas have contributed to this publication, resulting in a continuum of
rich information appropriate for many audiences. The work addresses the current
status of nearly all biomaterials in the field, their strengths and weaknesses, their
future prospects, appropriate analytical methods and testing, device applications
and performance, emerging candidate materials as competitors and disruptive
technologies, and strategic insights for those entering and operational in diverse
biomaterials applications, research and development, regulatory management,
and commercial aspects. From the outset, the goal was to review materials in the
context of medical devices and tissue properties, biocompatibility and surface
analysis, tissue engineering and controlled release. It was also the intent both, to
focus on material properties from the perspectives of therapeutic and diagnostic
use, and to address questions relevant to state-of-the-art research endeavors.
Reviews the current status of nearly all biomaterials in the field by analyzing their
strengths and weaknesses, performance as well as future prospects Presents
appropriate analytical methods and testing procedures in addition to potential
device applications Provides strategic insights for those working on diverse
application areas such as R&D, regulatory management, and commercial
development

Fundamentals of Polymer Engineering
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Fundamentals of Ion-Irradiated Polymers
Polymer Processing
Processing techniques are critical to the performance of polymer products which
are used in a wide range of industries. Advances in polymer processing: From
macro- to nano- scales reviews the latest advances in polymer processing,
techniques and materials. Part one reviews the fundamentals of polymer
processing with chapters on rheology, materials and polymer extrusion. Part two
then discusses advances in moulding technology with chapters on such topics as
compression, rotational and blow moulding of polymers. Chapters in Part three
review alternative processing technologies such as calendaring and coating, foam
processing and radiation processing of polymers. Part four discusses micro and
nano-technologies with coverage of themes such as processing of macro, micro
and nanocomposites and processing of carbon nanotubes. The final section of the
book addresses post-processing technologies with chapters on online monitoring
and computer modelling as well as joining, machining, finishing and decorating of
polymers. With is distinguished editors and team of international contributors,
Advances in polymer processing: From macro- to nano- scales is an invaluable
reference for engineers and academics concerned with polymer processing.
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Reviews the latest advances in polymer processing, techniques and materials
analysing new challenges and opportunities Discusses the fundamentals of
polymer processing considering the compounding and mixing of polymers as well
as extrusion Assesses alternative processing technologies including calendaring
and coating and thermoforming of polymers

Modeling in Materials 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 upPage 16/34
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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.

Surface-tension-driven Breakup of Capillary Jets of Dilute
Polymer Solutions
Introduction to Polymer Rheology
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,
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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.

Principles of Polymer Engineering Rheology
This book presents an important technique to process organic photovoltaic
devices. The basics, materials aspects and manufacturing of photovoltaic devices
with solution processing are explained. Solution processable organic solar cells polymer or solution processable small molecules - have the potential to
significantly reduce the costs for solar electricity and energy payback time due to
the low material costs for the cells, low cost and fast fabrication processes
(ambient, roll-to-roll), high material utilization etc. In addition, organic
photovoltaics (OPV) also provides attractive properties like flexibility, colorful
displays and transparency which could open new market opportunities. The
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material and device innovations lead to improved efficiency by 8% for organic
photovoltaic solar cells, compared to 4% in 2005. Both academic and industry
research have significant interest in the development of this technology. This book
gives an overview of the booming technology, focusing on the solution process for
organic solar cells and provides a state-of-the-art report of the latest
developments. World class experts cover fundamental, materials, devices and
manufacturing technology of OPV technology.

Fundamentals of Polymer-Clay Nanocomposites
This book deals with the practical fundamentals and applications of conducting
polymers. Written from a pedagogical point of view and at a very basic level, it
provides a thorough grounding in CPs ideal for further work, as a reference, or as a
supplementary course text.

Mechanics of Polymer Processing : a Self-study Subject
Presenting a treatment of modeling in materials processing, integrating metallic
and non-metallic materials.

Principles of Polymer Processing
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Created for engineers and students working with pure polymers and polymer
solutions, this handbook provides up-to-date, easy to use methods to obtain
specific volumes and phase equilibrium data. A comprehensive database for the
phase equilibria of a wide range of polymer-solvent systems, and PVT behavior of
pure polymers are given, as are accurate predictive techniques using group
contributions and readily available pure component data. Two computer programs
on diskettes are included. POLYPROG implements procedures given for prediction
and correlation for specific volume of pure polymer liquids and calculation of vaporliquid equilibria (VLE) of polymer solutions. POLYDATA provides an easy method of
accessing the data contained in the many databases in the book. Both disks
require a computer with a math coprocessor. This handbook is a valuable resource
in the design and operation of many polymer processes, such as polymerization,
devolatilization, drying, extrusion, and heat exchange. Special Details: Hardcover
with Disks. Special offer: Purchase this book along with X-131, Handbook of
Diffusion and Thermal Properties of Polymers and Polymer Solutions and receive a
20 percent discount off the list or member price.

Comprehensive Biomaterials
Polymer science is fundamentally interdisciplinary, yet specialists in one aspect,
such as chemistry or processing, frequently encounter difficulties in understanding
the effects of other disciplines on their own. This book describes clearly how
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polymer chemistry and polymer processing interact to affect polymer properties.
As such, specialists in both disciplines can gain a deeper understanding of how
these subjects underpin each other. Coverage includes step-by-step introductions
to polymer processing technologies; details of fluid flow and heat transfer
behaviour; shaping methods and physical processes during cooking and curing,
and analyses of moulding and extrusion processes.

Fundamental Principles of Polymeric Materials
Polymers are used in everything from nylon stockings to commercial aircraft to
artificial heart valves, and they have a key role in addressing international
competitiveness and other national issues. Polymer Science and Engineering
explores the universe of polymers, describing their properties and wide-ranging
potential, and presents the state of the science, with a hard look at downward
trends in research support. Leading experts offer findings, recommendations, and
research directions. Lively vignettes provide snapshots of polymers in everyday
applications. The volume includes an overview of the use of polymers in such fields
as medicine and biotechnology, information and communication, housing and
construction, energy and transportation, national defense, and environmental
protection. The committee looks at the various classes of polymers--plastics, fibers,
composites, and other materials, as well as polymers used as membranes and
coatings--and how their composition and specific methods of processing result in
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unparalleled usefulness. The reader can also learn the science behind the
technology, including efforts to model polymer synthesis after nature's methods,
and breakthroughs in characterizing polymer properties needed for twenty-firstcentury applications. This informative volume will be important to chemists,
engineers, materials scientists, researchers, industrialists, and policymakers
interested in the role of polymers, as well as to science and engineering educators
and students.

Polymer Processing
A new edition of this textbook featuring more than 300 general references and
over 35 challenging new problems.

Polymer Science and Engineering
The book will provide scientists and engineers with an improved understanding of
the rapidly growing field of ion/polymer interaction and its future technological
potential.

Interactions of Surfactants with Polymers and Proteins
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Materials Processing is the first textbook to bring the fundamental concepts of
materials processing together in a unified approach that highlights the overlap in
scientific and engineering principles. It teaches students the key principles
involved in the processing of engineering materials, specifically metals, ceramics
and polymers, from starting or raw materials through to the final functional forms.
Its self-contained approach is based on the state of matter most central to the
shaping of the material: melt, solid, powder, dispersion and solution, and vapor.
With this approach, students learn processing fundamentals and appreciate the
similarities and differences between the materials classes. The book uses a
consistent nomenclature that allow for easier comparisons between various
materials and processes. Emphasis is on fundamental principles that gives
students a strong foundation for understanding processing and manufacturing
methods. Development of connections between processing and structure builds on
students’ existing knowledge of structure-property relationships. Examples of both
standard and newer additive manufacturing methods throughout provide students
with an overview of the methods that they will likely encounter in their careers.
This book is intended primarily for upper-level undergraduates and beginning
graduate students in Materials Science and Engineering who are already schooled
in the structure and properties of metals, ceramics and polymers, and are ready to
apply their knowledge to materials processing. It will also appeal to students from
other engineering disciplines who have completed an introductory materials
science and engineering course. Coverage of metal, ceramic and polymer
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processing in a single text provides a self-contained approach and consistent
nomenclature that allow for easier comparisons between various materials and
processes Emphasis on fundamental principles gives students a strong foundation
for understanding processing and manufacturing methods Development of
connections between processing and structure builds on students’ existing
knowledge of structure - property relationships Examples of both standard and
newer additive manufacturing methods throughout provide students with an
overview of the methods that they will likely encounter in their careers

Polymer Processing Fundamentals
Existing textbooks covering the subject of yarn manufacture largely concentrate on
describing the workings of machines. Fundamentals of Spun Yarn Technology
presents complete coverage of yarn manufacture and technology and current
research findings on the structure and properties of spun yarns. Written by a wellknown and respected authority on textile technology, it not only introduces the
subject, but it provides students with an advanced understanding of the various
process stages. The book introduces the rudiments of staple yarn technology,
covering the manufacturing process, the raw materials, and processes including
short staple, worsted, semiworsted and woollen spinning, doubling, and specialty
yarn processes. It also covers the more advanced studies in staple yarn
technology, including new developments in fiber preparation technology, carding
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technology, roller drafting, gilling, ring spinning, open-end rotor spinning, air jet
spinning and new research on unconventional spinning systems. This extensive
range of topics, along with hundreds of tables and illustrations presented in
Fundamentals of Spun Yarn Technology make it a comprehensive and up-to-date
treatment of the field.

Testing and Evaluation of Plastics
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,
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,
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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 Systems
Thoroughly revised edition of the classic text on polymer processing The Second
Edition brings the classic text on polymer processing thoroughly up to date with
the latest fundamental developments in polymer processing, while retaining the
critically acclaimed approach of the First Edition. Readers are provided with the
complete panorama of polymer processing, starting with fundamental concepts
through the latest current industry practices and future directions. All the chapters
have been revised and updated, and four new chapters have been added to
introduce the latest developments. Readers familiar with the First Edition will
discover a host of new material, including: * Blend and alloy microstructuring *
Twin screw-based melting and chaotic mixing mechanisms * Reactive processing *
Devolatilization--theory, mechanisms, and industrial practice *
Compounding--theory and industrial practice * The increasingly important role of
computational fluid mechanics * A systematic approach to machine configuration
design The Second Edition expands on the unique approach that distinguishes it
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from comparative texts. Rather than focus on specific processing methods, the
authors assert that polymers have a similar experience in any processing machine
and that these experiences can be described by a set of elementary processing
steps that prepare the polymer for any of the shaping methods. On the other hand,
the authors do emphasize the unique features of particular polymer processing
methods and machines, including the particular elementary step and shaping
mechanisms and geometrical solutions. Replete with problem sets and a solutions
manual for instructors, this textbook is recommended for undergraduate and
graduate students in chemical engineering and polymer and materials engineering
and science. It will also prove invaluable for industry professionals as a
fundamental polymer processing analysis and synthesis reference.

Handbook of Applied Polymer Processing Technology
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
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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 advanced coursework.

Polymer Synthesis: Theory and Practice
This Laboratory Manual contains detailed descriptions for the synthesis and
characterization of macromolecules. Around 110 elaborated examples, consisting
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of descriptions of experiments, as well as sufficient theoretical explanations enable
the reader to learn about the syntheses, modification, characterization and
properties of polymers including recent developments. All experiments can be
conducted with adequate laboratory equipment. Suitable for students in organic
and polymer chemistry as well as for chemists in industry who want to acquaint
themselves with the theoretical and practical aspects of macromolecular
chemistry.

Advances in Polymer Processing
Maintaining a balance between depth and breadth, the Sixth Edition of Principles of
Polymer Systems continues to present 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
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New sections on fracture of elastomers, diffusion in polymers, and membrane
formation New coverage of polymers from renewable resources New section on Xray methods and dielectric relaxation All chapters have been updated and out-ofdate 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.

Principles of Polymer Processing
The Definitive Guide to Polymer Principles, Properties, Synthesis, Applications, and
Simulations Now fully revised, Polymer Science and Technology, Third Edition,
systematically reviews the field's current state and emerging advances. Leading
polymer specialist Joel R. Fried offers modern coverage of both processing
principles and applications in multiple industries, including medicine,
biotechnology, chemicals, and electronics. This edition's new and expanded
coverage ranges from advanced synthesis to the latest drug delivery applications.
New topics include controlled radical polymerization, click chemistry, green
chemistry, block copolymers, nanofillers, electrospinning, and more. A brand-new
chapter offers extensive guidance for predicting polymer properties, including
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additional coverage of group correlations, and new discussions of the use of
topological indices and neural networks. This is also the first introductory polymer
text to fully explain computational polymer science, including molecular dynamics
and Monte Carlo methods. Simulation concepts are supported with many
application examples, ranging from prediction of PVT values to permeability and
free volume. Fried thoroughly covers synthetic polymer chemistry; polymer
properties in solution and in melt, rubber, and solid states; and all important
categories of plastics. This revised edition also adds many new calculations, end-ofchapter problems, and references. In-depth coverage includes Polymer synthesis:
step- and chain-growth; bulk, solution, suspension, emulsion, solid-state, and
plasma; ionic liquids, and macromers; and genetic engineering Amorphous and
crystalline states, transitions, mechanical properties, and solid-state
characterization Polymers and the environment: degradation, stability, and more
Additives, blends, block copolymers, and composites–including interpenetrating
networks, nanocomposites, buckyballs, carbon nanotubes, graphene, and POSS
Biopolymers, natural polymers, fibers, thermoplastics, elastomers, and thermosets
Engineering and specialty polymers, from polycarbonates to ionic polymers and
high-performance fibers Polymer rheology, processing, and modeling Correlations
and simulations: group contribution, topological indices, artificial neural networks,
molecular dynamics, and Monte Carlo simulations

Handbook of Polymer Solution Thermodynamics
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Fundamental concepts coupled with practical, step-by-step guidance With its
emphasis on core principles, this text equips readers with the skills and knowledge
to design the many processes needed to safely and successfully manufacture
thermoplastic parts. The first half of the text sets forth the general theory and
concepts underlying polymer processing, such as the viscoelastic response of
polymeric fluids and diffusion and mass transfer. Next, the text explores specific
practical aspects of polymer processing, including mixing, extrusion dies, and postdie processing. By addressing a broad range of design issues and methods, the
authors demonstrate how to solve most common processing problems. This
Second Edition of the highly acclaimed Polymer Processing has been thoroughly
updated to reflect current polymer processing issues and practices. New areas of
coverage include: Micro-injection molding to produce objects weighing a fraction of
a gram, such as miniature gears and biomedical devices New chapter dedicated to
the recycling of thermoplastics and the processing of renewable polymers Lifecycle assessment, a systematic method for determining whether recycling is
appropriate and which form of recycling is optimal Rheology of polymers
containing fibers Chapters feature problem sets, enabling readers to assess and
reinforce their knowledge as they progress through the text. There are also special
design problems throughout the text that reflect real-world polymer processing
issues. A companion website features numerical subroutines as well as guidance
for using MATLAB®, IMSL®, and Excel to solve the sample problems from the text.
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By providing both underlying theory and practical step-by-step guidance, Polymer
Processing is recommended for students in chemical, mechanical, materials, and
polymer engineering.
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