Rheology of Filled Polymer Systems

By A.V. Shenoy

Read Online ©

Rheology of Filled Polymer Systems By A.V. Shenoy

éRheology of
{Filled Polymer

:Systems

Polymeric materials have been replacing other conventional materials like
metals, glass and wood in a number of applications. The use of various types of
fillersincorporated into the polymer has become quite common as a means of
reducing cost and to impart certain desirable mechanical, thermal, electrical and
magnetic properties to the polymers. Due to the energy crisis and high prices of
petrochemicals, there has been a greater demand to use more and morefillersto
cheapen the polymeric materials while maintaining and/or improving their
properties. The advantages that filled polymer systems have to offer are normally
offset to some extent by the increased complexity in the rheological behavior that
isintroduced by the inclusion of the fillers. Usually when the use of fillersis
considered, a compromise has to be made between the improved mechanical
propertiesin the solid state, the increased difficulty in melt processing, the
problem of achieving uniform dispersion of thefiller in the polymer matrix and
the economics of the process due to the added step of compounding. It has been
recognized that addition of filler to the polymer brings a change in processing
behavior. The presence of thefiller increases the melt viscosity leading to
increases in the pressure drop across the die but givesriseto less die swell due to
decreased melt elasticity. The decrease in melt elasticity can raise the critical
shear rate at which melt fracture during extrusion starts to occur and hence one
could often consider increasing the throughput rate in the case of filled polymer
melt systems.
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Polymeric materials have been replacing other conventional materials like metals, glass and wood in a
number of applications. The use of various types of fillersincorporated into the polymer has become quite
common as ameans of reducing cost and to impart certain desirable mechanical, thermal, electrical and
magnetic properties to the polymers. Due to the energy crisis and high prices of petrochemicals, there has
been a greater demand to use more and more fillers to cheapen the polymeric materials while maintaining
and/or improving their properties. The advantages that filled polymer systems have to offer are normally
offset to some extent by the increased complexity in the rheological behavior that isintroduced by the
inclusion of thefillers. Usually when the use of fillersis considered, a compromise has to be made between
the improved mechanical propertiesin the solid state, the increased difficulty in melt processing, the problem
of achieving uniform dispersion of thefiller in the polymer matrix and the economics of the process due to
the added step of compounding. It has been recognized that addition of filler to the polymer brings a change
in processing behavior. The presence of thefiller increases the melt viscosity leading to increases in the
pressure drop across the die but givesrise to less die swell due to decreased melt elasticity. The decrease in
melt elasticity can raise the critical shear rate at which melt fracture during extrusion starts to occur and
hence one could often consider increasing the throughput rate in the case of filled polymer melt systems.
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Editorial Review

Review

"Rheology of Filled Polymer Systems will be of most interest to those involved in injection molding and
similar processes. [...]if you are interested in molding processes, and especialy in the theoretical
background, then this book is for you. [...] The main feature which distinguishes this book from others on
polymer rheology isitsfocus on filled systems. The addition of fillers (particles, fibers, flakes, etc.) makes
such systems behave much differently than unfilled polymers. [...]the writing is quite good [...] Shenoy does
agood job of presenting data for avariety of systems, explaining the trends intuitively, and then showing
how it all fitsin with the theories developed earlier in the book.'

Barry Berenbergin Composite. About.com

From the Author

It is hoped that this book will provide all the necessary background needed to understand the various aspects
relating to therheology of filled polymer systems so that even new entrants to this exciting field may benefit
from the information. For those who have already whetted their appetite with ataste of thisresearch area, it
is hoped that this book will provide complete details under one cover and entice them to probe into the
vacant areas of research that may become obvious to them on reading this book.

From the Back Cover

The rheology of filled polymer systemsis an ever expanding field in the polymer industry today. Using a
concise, practical and simple format this comprehensive work explains the concepts behind filled polymer
systems and the rheological techniquesinvolved in studying their behavior. Aware that the readers of the
book may come from differing backgrounds, the first three chapters familiarize the reader with the basics
about polymers, fillers and physicochemical interactions between them, rheology and rheometry. Covering
such topics as preparation of filled polymer systems, steady shear viscous properties and extensional flow
properties, this book coversthe areas of importance from the introductory level through to more complex
issues.

Users Review
From reader reviews:
Randall Briggs:

What do you consider book? It isjust for students since they're till students or that for all peoplein the
world, exactly what the best subject for that? Merely you can be answered for that problem above. Every
person has various personality and hobby per other. Don't to be pushed someone or something that they don't
desire do that. Y ou must know how great in addition to important the book Rheology of Filled Polymer
Systems. All type of book isit possible to see on many resources. Y ou can look for the internet methods or
other social media.

Brain West:

Reading a e-book can be one of alot of exercise that everyone in the world likes. Do you like reading book
thus. There are alot of reasons why people fantastic. First reading areserve will give you alot of new info.



When you read a reserve you will get new information mainly because book is one of many waysto share
the information as well as their idea. Second, reading a book will make you more imaginative. When you
examining a book especially tale fantasy book the author will bring one to imagine the story how the people
do it anything. Third, you can share your knowledge to other individuals. When you read this Rheology of
Filled Polymer Systems, it is possible to tells your family, friends and also soon about yours reserve. Y our
knowledge can inspire the others, make them reading a e-book.

Paul Dubose:

The book Rheology of Filled Polymer Systems has alot of knowledge on it. So when you read this book you
can get alot of advantage. The book was compiled by the very famous author. Tom makes some research
prior to write this book. This book very easy to read you can obtain the point easily after scanning this book.

Evelyn Ross:

Asauniversity student exactly feel bored to be ableto reading. If their teacher questioned them to go to the
library in order to make summary for some book, they are complained. Just little students that has reading's
spirit or real their leisure activity. They just do what the educator want, like asked to go to the library. They
go to at this time there but nothing reading really. Any students feel that examining is not important, boring
along with can't see colorful picson there. Yeah, it isbeing complicated. Book is very important for yourself.
Aswe know that on this era, many ways to get whatever you want. Likewise word says, many ways to reach
Chinese's country. Therefore this Rheology of Filled Polymer Systems can make you sense more interested
to read.
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