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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 global oup com uk academic physics admin solutions

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

dieses lehrbuch füllt  eine lücke und ist  eine prägnante gründliche einführung in  die
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polymerwissenschaften für studenten der ingenieurwissenschaften in höheren semestern

sowie für praktiker der schwerpunkt liegt auf den chemischen und physikalischen aspekten

sowie auf aspekten der materialwissenschaften die für ingenieurtechnische anwendungen

von hoher relevanz sind nach erläuterungen zur polymersynthese und den zugehörigen

eigenschaften beschäftigt  sich  das buch überwiegend mit  polymeren werkstoffen wie

thermoplastischen kunststoffen und polymerverbundwerkstoffen der polymerverarbeitung z

b spritzguss und extrusionsverfahren und methoden zur charakterisierung von polymeren in

großem umfang das buch schließt mit einem Überblick über technische kunststoffe der

schwerpunkt  liegt  durchgängig  auf  anwendungsrelevanten  themen  und  der  autor

konzentriert sich auf polymere werkstoffe die in der praxis für die industrie relevant sind

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
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tremendous developments in the field of polymer science its growing importance and an

increase  in  the  number  of  polymer  science  courses  in  both  physics  and  chemistry

departments have led to the revision of the first  edition this new edition addresses

subjects  as  spectroscopy nmr dynamic  light  scattering and other  modern techniques

unknown before the publication of the first edition the second edition focuses on both

theory  physics  and  chemistry  and  engineering  applications  which  make  it  useful  for

chemistry  physics  and  chemical  engineering  departments  key  features  focuses  on

applications  of  polymer  chemistry  engineering  and  technology  explains  terminology

applications and versatility of synthetic polymers connects polymerization chemistry with

engineering applications leads reader from basic concepts to technological applications

highlights the vastly valuable resource of polymer technology uses quanitative examples

and  problems  to  fully  develop  concepts  contains  practical  lead  ins  to  emulsion

polymerization  viscoelasticity  and  polymer  rheology

this  reference  book  provides  a  comprehensive  overview  of  the  nature  manufacture

structure properties processing and applications of commercially available polymers the

main feature of the book is the range of topics from both theory and practice which

means that physical properties and applications of the materials concerned are described

in terms of the theory chemistry and manufacturing constraints which apply to them it will

therefore enable scientists to understand the commercial implications of their work as well

as providing polymer technologists engineers and designers with a theoretical background

provides a comprehensive overview of commercially available polymers offers a unique mix

of theory and application essential for both scientists and technologists

this book describes advances in synthesis processing and technology of environmentally

friendly polymers generated from renewable resources with contents based on a wide

range of functional monomers and contributions from eminent researchers this volume

demonstrates the design synthesis properties and applications of plant oil based polymers

presenting  an  elaborate  review  of  acid  mediated  polymerization  techniques  for  the

generation of  green polymers chemical  engineers are provided with state of  the art
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information that acts to further progress research in this direction

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

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

this  book  is  derived  from  a  recent  project  sponsored  by  the  polymer  engineering

directorate of the serc and carried out at the university of lancaster under the joint

auspices of the departments of chemistry and engineering the project set out to provide a

novel  type of  teaching material  for  introducing polymers and their  uses to students

especially of engineering case studies of real examples of polymers at work are used so

the student or teacher can start with a successful and well designed product and work

backwards  to  its  origins  in  the  market  in  design  and material  selection  and in  the



Principles Of Polymer Engineering

6 Principles Of Polymer Engineering

manufacturing process the philosophy is that such an approach captures interest right at

the start by means of a real example and then retains it because of the relevance of the

technical explanation this after all is what most of us do habitually we turn to examples to

make our point the hope is that subject matter with a somewhat notorious reputation

among engineers such as aspects of polymer chemistry and the non linear behaviour of

polymers under mechanical loading will be fairly painlessly absorbed through the context of

the examples each study becomes a separate chapter in the book the original studies and

hence the present chapters vary in length because different topics demanded different

approaches no attempt has been made to alter this or to adopt a standardized format

because to have done so would have interfered with the vitality of the original work

written by two of the best known scientists in the field paul c painter and michael m

coleman this unique text helps students as well as professionals in industry understand the

science and appreciate the history of polymers composed in a witty and accessible style

the book presents a comprehensive account of polymer chemistry and related engineering

concepts  highly  illustrated  with  worked  problems  and  hundreds  of  clearly  explained

formulas in contrast to other books essentials adds historical information about polymer

science and scientists and shows how laboratory discoveries led to the development of

modern plastics destech publications web site

tremendous developments in the field of polymer science its growing importance and an

increase  in  the  number  of  polymer  science  courses  in  both  physics  and  chemistry

departments have led to the revision of the first  edition this new edition addresses

subjects  as  spectroscopy nmr dynamic  light  scattering and other  modern techniques

unknown before the publication of the first edition the second edition focuses on both

theory  physics  and  chemistry  and  engineering  applications  which  make  it  useful  for

chemistry physics and chemical engineering departments

this book provides a broad overview of current studies in the engineering of polymers and

chemicals of  various origins the innovative chapters cover the growth of educational

scientific and industrial research activities among chemists biologists and polymer and
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chemical engineers this book publishes significant research and reviews reporting

the elements of polymer science and engineering fourth edition updates on the field of

polymers which has advanced considerably since the book s last publication a key feature

of this new edition is the inclusion of new and updated content on such concepts as

multifunctional polymers bioderived polymers computation modeling polymer sustainability

and newer manufacturing methods like 3d printing improvements to the book s pedagogy

include the addition of more worked examples more end of chapter problems and new

figures to better illustrate key concepts this book is ideal for advanced undergraduate and

graduate students in physics chemistry chemical engineering and anyone in related courses

this edition has also been reorganized to become more aligned with how instructors

currently teach the course it is ideal for one or two semester introductory courses in

polymer science and engineering taught primarily to senior undergraduate and first year

graduate  students  in  a  variety  of  disciplines  but  primarily  chemical  engineering  and

materials  science  focuses  on  the  applications  of  polymer  chemistry  engineering  and

technology explains  terminology applications  and the versatility  of  synthetic  polymers

connects polymerization chemistry with engineering applications contains practical lead ins

to emulsion polymerization viscoelasticity and polymer rheology

this text introduces the design engineer to the basic elements and properties of polymers

these characteristics are related to solid and fluid behavior processing and performance of

polymers

in this important volume the structures and functions of these advanced polymer and

composite systems are evaluated with respect to improved or novel performance and the

potential implications of those developments for the future of polymer based composites

and multifunctional materials are discussed it focuses exclusively on the latest research

related to polymer and composite materials especially new trends in frontal polymerization

and copolymerization synthesis functionalization of polymers physical properties and hybrid

systems several chapters are devoted to composites and nanocomposites
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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

much more than a data reference this book shows how to apply basic design data to

solve practical problems in polymer engineering via numerous examples it uniquely offers

both resin and up to date machine design data in a concise format and shows how resin

compatible polymer processing equipment can be designed by using easily understandable

computational procedures based on thermodynamics and rheology basic design data for

resins mechanical thermal rheological electrical and optical properties machines parts and

processes is complemented by demonstrations of how to apply this data for application in

extrusion blown film thermoforming and injection molding it is designed for simplicity and

all calculations can be carried out with a handheld calculator with a practical and time

saving approach to problem solving in plastics processing which in many cases negates

the need for complex and expensive software or databases this book is a handy tool for

beginners practicing engineers students and instructors in the field of plastics technology

and scientists from other fields with an interest in polymer engineering

polymer engineering focuses on the preparation and application of polymers in several hot

topics such as artificial photosynthesis water purification by membrane technologies and

biodiesel  production from wastewater plants the authors not only describe the latest

developments  in  polymer  science  but  also  support  these  experimental  results  by

computational chemistry and modelling studies

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
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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 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
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