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This book presents selected papers on various aspects of rubber engineering, technology, and
exploitation. The contributions range from new methods of the modification of filler surface and
crosslinks structure of rubber vulcanizates, through modern functional elastomer composites,
to aspects of their thermal stability, flammability, and ozone degradation. Each chapter
contains a brief introduction to a particular topic, a description of the experimental techniques,
and a discussion on the results obtained, followed by conclusions. The book will help to
broaden the knowledge of researchers in the field of rubber compounding, crosslinking, and
behavior under various exploitation conditions. The research and development presented in
this book has potential for industrial applications as well as for new materials and technologies.
The book also details theoretical background to a number of experimental techniques, which
should make it interesting to research students and professionals.
Rubber products industry is an important resource based industry sector in India. Over the last
decade the rubber industry has witnessed a steady and strong growth. Rubber can be
deformed to a high degree of strain in a reversible manner and this special property finds use
in fields as diverse as transportation, material handling, health care, and sport and leisure
activities. The book covers manufacturing processes of rubber products, compounding of
rubber, quality assurance, applications etc. Thus book is very useful for new entrepreneurs,
existing units, technical institutions, technocrats etc.
Highlighting more than a decade of research, this one-of-a-kind reference reviews the
production, processing, and characteristics of a wide range of materials utilized in the modern
tire and rubber industry. Rubber Compounding investigates the chemistry and modification of
raw materials, elastomers, and material compounds for optimal formulation an
Despite mature applications, advanced technology, and high volume, rubber compounding has
never had a book of its own. Today, emerging applications such as tire reclamation and smokeresistant cables combine with an industry push into engineering materials to create new kinds
of compounds with new quality control problems. The Mixing of Rubber has been developed
over several years in conjunction with the Farrel Corp./Connecticut Rubber Group course to
educate the hands-on compounder and the end user as well. It covers machinery, mixing,
process control, quality control, plant operations and mixing advice for specific compounds.
Like the course, the book assumes no prior knowledge of rubber compounding but leads the
technologist through the process from mix procedure to test.
Blends of natural rubber with speciality synthetic rubbers, such as nitrile rubber and ethylene
propylene rubbers, have, in the past, failed to combine the best properties of polymers,
resulting in a poor return in terms of added value from the blending process. The idea of
blending synthetic rubbers with natural rubbe is certainly not a new one, but it is only now that
this can be shown to be possible with consistently positive resluts, but eh use of novel
techniques which this book describes, giving valuable information on the technology required
and the results which can be achieved. Blends of Natural Rubber is an invaluable source of
information for all those working in the area of rubber technology and polymer blend
technology.
Rubber compounding is a very complex endeavor. There are many interactions and many
ways to achieve the target properties and economic goals while maintaining an acceptable
trade-off for these characteristics. This book is dedicated to providing the reader with various
experimental ideas which may guide him or her to developing better compounds and solving
technical problems. In a combined effort, 20 reknown industrial esperts compiled a large
number of diverse experimental suggestions for enhancing a specific compound property. By
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reviewing the suggestions in this book, the compounder may develop a better "feel" for how to
best achieve a compromise or trade-off with compound properties when developing new or
improving tested rubber recipes.
Rubber compounding is a very complex endeavor. There are many interactions and many
ways to achieve the target properties and economic goals while maintaining an acceptable
trade-off for these characteristics. This book is dedicated to providing the reader with various
experimental ideas which may guide him or her to developing better compounds and solving
technical problems. In a combined effort, 20 reknown industrial esperts compiled a large
number of diverse experimental suggestions for enhancing a specific compound property. By
reviewing the suggestions in this book, the compounder may develop a better "feel" for how to
best achieve a compromise or trade-off with compound properties when developing new or
improving tested rubber recipes. Contents: - Introduction - Optimizing Cured Physical
Properties - Improving Degradation Resistance for Cured Rubber Compounds - Optimizing
Measurable Processability Properties - Minimizing Adverse Processing Attributes - How to
Obtain Better Property Trade-Offs - Compatibility for Blends of Elastomers as Part of
Vulcanizable Compounds - Typical Cure Packages for Compounds Based on Different
Elastomer Base
"This major new handbook describes and summarizes the state of the art in rubber technology.
It includes information on properties, processes and applications for both natural and synthetic
rubber products. Each chapter details data on monomer production, polymerization, molecular
structure, recipes for compounds, compounding and processing, vulcanization, and properties
of rubber products, in addition to chemicals for mastification, vulcanization, stabilization,
reinforcing and filling, processing aids, and more."--Publisher description.
History; Am pitçome pf ribber technology; The physics of raw and vulcanised rubbers; Raw
polymeric materials; The chemistry and technology of vulcanisation; Materials for compounding
and reinforcement; Reinforcement by fillers; Processing technology; Principles of
compounding; Manufacturing techniques; Testing procedures and standards; Professional,
trade, research, and standards organizations; Bibliography; References; Subject Index.
A resource for individuals responsible for siting decisions, this guidelines book covers siting
and layout of process plants, including both new and expanding facilities. This book provides
comprehensive guidelines in selecting a site, recognizing and assessing long-term risks, and
the optimal lay out of equipment facilities needed within a site. The information presented is
applicable to US and international locations. Note: CD-ROM/DVD and other supplementary
materials are not included as part of eBook file.
This book describes the different elastomers utilized in tyre retreading. Among others, it
discusses reinforcing fillers in terms of their efficacy, the use of bonding agents, and their
relevance to the tyre retreading process. The authors give specific guidelines for the practical
compounding of different rubber compounds to make retread. A practical approach is also
taken to describing the manufacturing technology used in tyre retreading.
A stable usage of rubber compounds in the production of components for almost every industry
has created the need for this handbook and formulary. Convenience is the primary reason for
such a book. With the variety of uses for rubber being as broad as the imagination, a formulary
which includes an overview of the history of rubber, as well as sections on ingredients,
processing methods, and testing, is a welcome addition to any manufacturer's library. Rubber
products include seals and gaskets for windows, pressure and vacuum hoses for automotive
and aerospace applications, bottle stoppers for medical and pharmaceutical products, center
cores for all types of balls, belts for tools and machinery, shock and vibration absorbers for
everything from motor mounts to sky scrapers, insulation for blankets, and even large film
coatings for roofing applications. Additional industrial and consumer products are being
designed out of rubber compounds every day. Whether you are involved with selling raw
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materials, producing rubber compounds, or designing rubber components and products,
Rubber Formulary is the right sourcebook of data for your needs. This first-ever collection of
500 suggested formulas has been provided by raw materials suppliers around the world.
Written for both technical and managerial personnel, this collection of formulas and basic texts
will also benefit students and other individuals just entering the field.
About ten years after the publication of the Second Edition (1973), it became apparent that it
was time for an up-date of this book. This was especially true in this case, since the subject
matter has traditionally dealt mainly with the structure, properties, and technology of the
various elastomers used in industry, and these are bound to undergo significant changes over
the period of a decade. In revising the contents of this volume, it was thought best to keep the
orig inal format. Hence the first five chapters discuss the same general subject matter as
before. The chapters dealing with natural rubber and the synthetic elastomers are up-dated,
and an entirely new chapter has been added on the thermoplastic elastomers, which have, of
course, grown tremendously in importance. Another innovation is the addition of a new
chapter, "Miscellaneous Elastomers," to take care of "old" elastomers, e.g., polysulfides, which
have decreased some what in importance, as well as to introduce some of the newlydeveloped syn thetic rubbers which have not yet reached high production levels. The editor
wishes to express his sincere appreciation to all the contributors, without whose close
cooperation this task would have been impossible. He would especially like to acknowledge
the invaluable assistance of Dr. Howard Stephens in the planning of this book, and for his
suggestion of suitable authors.
Elastomer Technology Handbook is a major new reference on the science and technology of
engineered elastomers. This contributed volume features some of the latest work by
international experts in polymer science and rubber technology. Topics covered include
theoretical and practical information on characterizing rubbers, designing engineering
elastomers for consumer and engineering applications, properties testing, chemical and
physical property characterization, polymerization chemistry, rubber processing and fabrication
methods, and rheological characterization. The book also highlights both conventional and
emerging market applications for synthetic rubber products and emphasizes the latest
technology advancements. Elastomer Technology Handbook is a "must have" book for
polymer researchers and engineers. It will also benefit anyone involved in the handling,
manufacturing, processing, and designing of synthetic rubbers.

This book is a practical guide to cost-effective formulating of rubber compounds
to achieve optimal processing and performance. It provides a thorough
discussion of the principles of rubber compounding, rubber testing, and how
various compound changes will affect different properties and test
measurements. Rubber compounding is discussed as a series of interdependent
systems such as the elastomer system, the filler-oil system, and the cure system.
A holistic approach is used to show how changes in these different systems will
affect specific compound properties. Much attention is given to trade-offs in
properties and emphasis is placed on finding the best balance for compound
cost, processing properties, and product performance.
Rapra Technology is the leading independent international organisation with over
80 years of experience providing technology, information and consultancy on all
aspects of rubbers and plastics. The company has extensive processing,
analytical and testing laboratory facilities and expertise, and produces a range of
engineering and data management software products, and computerised
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knowledge-based systems. Rapra also publishes books, technical journals,
reports, technological and business surveys, conference proceedings and trade
directories. These publishing activities are supported by an Information Centre
which maintains and develops the world's most comprehensive database of
commercial and technical information on rubbers and plastics. Book jacket.
The 3rd edition of The Science and Technology of Rubber provides a broad
survey of elastomers with special emphasis on materials with a rubber-like
elasticity. As in the 2nd edition, the emphasis remains on a unified treatment of
the material; exploring topics from the chemical aspects such as elastomer
synthesis and curing, through recent theoretical developments and
characterization of equilibrium and dynamic properties, to the final applications of
rubber, including tire engineering and manufacturing. Many advances have been
made in polymer and elastomers research over the past ten years since the 2nd
edition was published. Updated material stresses the continuous relationship
between the ongoing research in synthesis, physics, structure and mechanics of
rubber technology and industrial applications. Special attention is paid to recent
advances in rubber-like elasticity theory and new processing techniques for
elastomers. This new edition is comprised of 20% new material, including a new
chapter on environmental issues and tire recycling. · Explores new applications of
rubber within the tire industry, from new filler materials to “green tires (a tire that
has yet to undergo curing and vulcanization). · 30% of the material has been
revised from the previous edition with the addition of 20% new material, including
a chapter on the environment. · A mixture of theory, experiments, and practical
procedures will offer value to students, practitioners, and research &
development departments in industry.
Rubber Technology: Compounding and Testing for Performance is a practical
guide to cost-effective formulating of rubber compounds to achieve optimal
processing and performance. It provides a thorough discussion of the principles
of rubber compounding, rubber testing, and how various compound changes will
effect different properties and test measurements.
Rubber materials serve a variety of purposes in our everyday life. This book
gives a complete survey of the life cycle of rubber materials starting from the
basics and covering everything to recycling of rubber. The important aspects for
researchers and engineers in rubber industry such as vulcanization,
thermoplastic elastomers, additives and fillers and rubber bonding is covered in
one chapter each.
The one-stop resource for rubber-clay nanocompositeinformation The first
comprehensive, single-volume book to compile all themost important data on
rubber-clay nanocomposites in one place,Rubber-Clay Nanocomposites:
Science, Technology, andApplications reviews rubber-clay nanocomposites in
aneasy-to-reference format designed for R&D professionals. Including
contributions from experts from North America, Europe,and Asia, the book
explores the properties of compounds withrubber-clay nanocomposites, including
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their rheology, curingkinetics, mechanical properties, and many others. Rubberclay nanocomposites are of growing interest to thescientific and technological
community, and have been shown toimprove rubber compound reinforcement
and impermeability. Thesenatural mineral fillers are of potential interest for largescaleapplications and are already making an impact in several majorfields.
Packed with valuable information about the synthesis,processing, and mechanics
of these reinforced rubbers, the bookcovers assorted rubber-clay
nanocomposites applications, such as inautomotive tires and as polymer fillers.
Promoting common knowledge and interpretation of the mostimportant aspects of
rubber-clay nanocomposites, and clarifying themain results achieved in the field
of rubbers and crosslinkedrubbers—something not covered in other books in
thefield—Rubber-Clay Nanocomposites helps scientistsunderstand morphology,
vulcanization, permeability, processingmethods, and characterization factors
quickly and easily.
Handbook of Thermoplastic Elastomers, Second Edition presents a
comprehensive working knowledge of thermoplastic elastomers (TPEs),
providing an essential introduction for those learning the basics, but also detailed
engineering data and best practice guidance for those already involved in
polymerization, processing, and part manufacture. TPEs use short, cost-effective
production cycles, with reduced energy consumption compared to other
polymers, and are used in a range of industries including automotive, medical,
construction and many more. This handbook provides all the practical information
engineers need to successfully utilize this material group in their products, as well
as the required knowledge to thoroughly ground themselves in the fundamental
chemistry of TPEs. The data tables included in this book assist engineers and
scientists in both selecting and processing the materials for a given product or
application. In the second edition of this handbook, all chapters have been
reviewed and updated. New polymers and applications have been added —
particularly in the growing automotive and medical fields — and changes in
chemistry and processing technology are covered. Provides essential knowledge
of the chemistry, processing, properties, and applications for both new and
established technical professionals in any industry utilizing TPEs Datasheets
provide "at-a-glance" processing and technical information for a wide range of
commercial TPEs and compounds, saving readers the need to contact suppliers
Includes data on additional materials and applications, particularly in automotive
and medical industries
The modern tire is the most complex, composite product in mass production. Yet given its
complexity and required performance, there is little information in the public domain regarding
its development. This book provides an introduction to tire design, construction, and
manufacturing in the context of materials technologies used today, along with future trends and
disrupting technologies. Focuses on design and construction Discusses the relationship
between materials and performance Reviews tire uniformity as a key differentiator among
manufacturers Evaluates design and construction features versus performance Written for
engineers in the polymer, industrial, chemical, mechanical, and automotive industries, this
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book offers a comprehensive view of tire design, including materials selection, construction,
manufacturing, quality control, and future trends.
This revised and expanded single-source reference analyzes all compounding material classes
of dry rubber compounds, such as carbon blacks, platicizers and age resisters, integrating
detailed information on how elastomers are built up. The work provides practical compounding
tips on how to avoid oil or antioxidant bloom, how to adjust electrical conductivity and how to
meet volume swell requirements.;This second edition: provides material on government
regulations regarding rubber waste; presents current insights into the fast-growing polymer
technology of thermoplastic elastomers; discusses the ramifications of the commercial
availability of epoxidized natural rubber; and offers a comprehensive tabular chart on the
properties of polymers.
This valuable guide to compounding elastomers with precipitated silica covers principles,
properties, mixing, testing and formulations from a practical perspective. This handbook and
reference manual will serve those who work on part design, elastomer formulation,
manufacturing and applications of elastomers. Ample discussion of compound specifications
adds to the usefulness of this book to practitioners. Comparisons of carbon black and silica
compounds throughout the book allow readers to select the most suitable formulation for
applications ranging from tires to electrical insulation to shoe soles. The author has over forty
years of experience in the rubber industry highlighted by his 39 years at the PPG Rubber
Research laboratories. A highlight of the book is the inclusion of studies conducted by the
author which greatly adds to the richness of the contents.
The production of rubber and rubber products is a large and diverse industry. The rubber
product manufacturing industry is basically divided into two major sectors: tyre and non-tyre.
The tyre sector produces all types of automotive and nonautomotive tyres whereas the nontyre sector produces high technology and sophisticated products like conveyor belts , rubber
seals etc. The wide range of rubber products manufactured by the rubber industry comprises
all types of heavy duty earth moving tyres, auto tyres, tubes, automobile parts, footwear,
beltings etc. The rubber industry has been growing tremendously over the years. The future of
the rubber industry is tied to the global economy. Rapidly growing automotive sector in
developing economies and increased demand for high-performance tyres are expected to
contribute to the growth of the global industrial rubber market. The current scenario reveals
that there is a tremendous scope for the development of rubber processing industries. The
global market for industrial rubber products is projected to increase 5.8 % per year. Investment
in rubber industry is expected to offer significant opportunities in the near future and realizing
returns to investors willing to explore this sector. This book deals with all aspects of rubber
processing; mixing, milling, extrusion and molding, reclaiming and manufacturing process of
rubber products. The major contents of the book are rubbers materials and processing, mixing
technology of rubber, techniques of vulcanization, rubber vulcanization, rubber compounding,
rubber reclaiming, manufacture of rubber products, latex and foam rubber, silicone rubber,
polybutadiene and polyisoprene, styrene butadiene rubber, rubber natural etc. The book
contains addresses of plant & machinery suppliers with their Photographs. It will be a standard
reference book for professionals, entrepreneurs, those studying and researching in this
important area and others interested in the field of rubber processing technology. TAGS Basic
compounding and processing of rubber, Best small and cottage scale industries, Business
guidance for rubber processing, Business guidance for rubber compounding, Business
guidance to clients, Business Plan for a Startup Business, Business plan on Rubber, Business
start-up, How is rubber made?, How to Start a Rubber business?, How to Start a Rubber
Production Business, How to start a successful Rubber Processing business, How to Start
Rubber processing Business, How to Start Rubber Processing Industry in India, Manufacture
of Rubber Products, Modern small and cottage scale industries, Most Profitable Rubber
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Processing Business Ideas, Natural Rubber Processing Line, Natural rubber processing
method, Natural Rubber Processing, New small scale ideas in Rubber processing industry,
Opportunities in Rubber industries for new business, Processing and Profiting from Rubber,
Processing methods for rubber materials, Profitable Rubber Business Ideas Small Scale
Manufacturing, Profitable small and cottage scale industries, Profitable Small Scale Rubber
Manufacturing, Rubber and Rubber Products, Rubber based Industries processing, Rubber
Based Small Scale Industries Projects, Rubber business plan, Rubber Chemistry, Rubber
compounding, Rubber Compounding & Mixing, Rubber compounding ingredients, Rubber
compounding method, Rubber compounding process, Rubber compounding technology,
Rubber Extrusion, Rubber Materials, Rubber mixing process, Rubber Mixing, Rubber
Principles, Rubber processing, Rubber Processing & Rubber Based Profitable Projects,
Rubber Processing and Profiting, Rubber Processing Business, Rubber Processing Industry in
India, Rubber processing methods, Rubber Processing Projects, Rubber processing
technology, Rubber Products manufacturing, Rubber Products, Rubber Reclaiming, Rubber
technology, Rubber Technology and Manufacturing Process of Rubber Products, Rubber
Vulcanization, Rubbers: materials and processing technology, Setting up of Rubber Processing
Units, Small scale manufacturing business in rubber industry, Small Scale Rubber Processing
Projects, Small scale Rubber production line, Small Start-up Business Project, Start up India,
Stand up India, Starting a Rubber Processing Business, Startup, Start-up Business Plan for
Rubber Processing, Startup ideas, Startup Project, Startup Project for Rubber processing and
compounding, Startup project plan, Steps in processing of rubber, Vulcanization of rubber,
Vulcanization of rubber compounds, Vulcanized rubber properties, Rubber processing and
compounding
1 Overview of Rubber Processing p. 1 1.1 Introduction p. 1 1.2 Testing p. 2 1.2.1 Raw
Materials Quality Assurance p. 2 1.2.2 Processability Testing of Mixed Compounds p. 2 1.2.3
End Product Testing p. 3 1.3 Conclusion p. 3 References p. 4 2 Raw Materials Acceptance
and Specifications p. 5 2.1 Introduction p. 5 2.2 Raw Materials Specifications p. 5 2.2.1
Elastomers p. 6 2.2.2 Fillers p. 7 3 Mixing of Rubber Compounds p. 9 3.1 Introduction p. 9 3.2
Material Flow to the Mixer p. 10 3.2.1 Receipt and Storage of Raw Materials p. 11 3.2.2
Feeding, Weighing, and Charging Raw Materials p. 12 3.2.2.1 Weighing Major Ingredients p.
14 3.2.2.2 Small Component Weighing p. 14 3.3 The Mixing Process p. 15 3.3.1 Incorporation
p. 16 3.3.2 Dispersion p. 17 3.3.3 Distribution p. 19 3.3.4 Plasticization p. 20 3.3.5 Natural
Rubber Mastication p. 20 3.3.6 Flow Visualization and Modeling of the Mixing Process p. 20
3.3.6.1 Flow Visualization p. 21 3.3.6.2 Modeling p. 21 3.3.7 Flow Behavior on Mills p. 24 3.4
Internal Mixers p. 26 3.4.1 Developments in Internal Mixers p. 29 3.4.1.1 Farrel Mixers p. 29
3.4.1.2 Kobelco Stewart Bolling Mixers p. 30 3.4.1.3 Krupp-Midwest Werner und Pfleiderer
Mixers p. 31 3.4.1.4. Pomini Mixers p. 31 3.4.2 Choosing a Mixer p. 32 3.4.3 Inspection and
Preventative Maintenance of Mixers p. 32 3.4.4 Internal Mixer Operation p. 33 3.4.4.1 Mixing
Procedures p. 33 3.4.4.2 Temperature Control in Internal Mixers p. 37 3.4.4.3 Rotor Speed p.
37 3.4.4.4 Ram Pressure p. 38 3.4.4.5 Batch Size p. 38 3.4.4.6 Dump Criteria p. 40 3.4.5
Control of the Mixing Process p. 41 3.4.6 Scale-Up p. 41 3.5 Take-Off Systems p. 43 3.5.1
Dump Mills p. 43 3.5.2 Packaging p. 44 3.5.3 Single Pass Mixing p. 45 3.6 Other Mixing
Equipment p. 45 3.6.1 Mill Mixing p. 45 3.6.2 Continuous Mixing p. 47 3.7 Custom
Compounding p. 47 3.8 Troubleshooting the Mixing Process p. 48 3.8.1 Inadequate Dispersion
or Distribution p. 49 3.8.2 Scorchy Compound p. 49 3.8.3 Contamination p. 49 3.8.4 Poor
Handling on Dump Mill p. 49 3.8.5 Batch-to-Batch Variation p. 49 3.9 Concluding Comments p.
50 References p. 50 4 Flow Behavior of Compounds p. 53 4.1 Introduction p. 53 4.2
Fundamentals of Rheology p. 53 4.3 Effect of Compounding Ingredients on Processing
Behavior p. 58 4.3.1 Elastomers p. 58 4.3.2 Fillers p. 59 4.3.2.1 Carbon Blacks p. 59 4.3.3
Plasticizers and Processing Aids p. 60 4.3.3.1 Plasticizers p. 61 4.3.3.2 Processing Aids p. 62
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4.3.4 Elasticity p. 63 4.3.5 Conclusion p. 64 References p. 64 5 Testing of Compounds After
Mixing p. 65 5.1 Introduction p. 65 5.2 Processability Test Instruments p. 68 5.2.1 The Mooney
Viscometer p. 68 5.2.1.1 Delta Mooney p. 69 5.2.1.2 TMS Rheometer p. 70 5.2.2 Capillary
Rheometers p. 80 5.2.3 Oscillating Disk Curemeters p. 73 5.2.4 Rotorless Curemeters p. 75
5.2.5 Dynamic Mechanical Rheological Testers p. 75 5.2.6 Stress Relaxation Instruments p. 75
5.2.7 ODR Cure Times Correlation with MDR p. 77 5.3 Comparison of Alpha Technologies
Processability Test Instruments p. 78 5.4 Conclusion p. 80 References p. 80 6 The Curing
Process p. 83 6.1 Introduction p. 84 6.2 Scorch or Premature Vulcanization p. 84 References
p. 85 7 Calendering of Rubber p. 87 7.1 Introduction p. 87 7.2 Equipment p. 87 7.3 Processes
p. 88 7.3.1 Feeding p. 88 7.3.2 Sheeting p. 88 7.3.3 Frictioning p. 88 7.3.4 Coating p. 89 7.3.5
Roller Dies p. 89 7.3.6 Downstream Processes p. 90 7.4 Modeling the Calendering Process p.
90 7.5 Troubleshooting Problems in Calendering p. 91 7.5.1 Scorch p. 91 7.5.2 Blistering p. 91
7.5.3 Rough or Holed Sheet p. 91 7.5.4 Tack p. 91 7.5.5 Bloom p. 91 7.6 Conclusions p. 91
References p. 92 8 Extrusion of Rubber p. 93 8.1 Introduction p. 93 8.2 Feeding p. 93 8.2.1
Cold-Feed versus Hot-Feed Extruders p. 94 8.3 Mass Transfer, Conveying, or Pumping p. 96
8.3.1 Flow Mechanism p. 97 8.3.2 Extruder Designs p. 98 8.3.2.1 The Maillefer Screw p. 99
8.3.2.2 The Iddon Screw p. 100 8.3.2.3 The Transfermix p. 101 8.3.2.4 The EVK Screw p. 101
8.3.2.5 The Pin Barrel Extruder p. 101 8.3.2.6 The Cavity Transfer Mixer p. 102 8.3.2.7 Vented
Extruders p. 104 8.3.2.8 Dump Extruders p. 104 8.3.2.9 Strainers p. 105 8.3.2.10 Extruder
Barrels p. 105 8.4 Extruder Operation and Control p. 105 8.5 Shaping p. 108 8.5.1 Extruder
Heads p. 108 8.5.1.1 Coextrusion p. 109 8.5.1.2 Crossheading p. 109 8.5.1.3 Shear Heads p.
109 8.5.2 Dies p. 111 8.5.2.1 Pressure Drop p. 111 8.5.2.2 Die Swell p. 111 8.6 Take-Off and
Curing p. 112 8.6.1 Continuous Vulcanization Systems p. 113 8.6.1.1 Pressurized Steam
Systems p. 113 8.6.1.2 Hot Air Curing Systems p. 113 8.6.1.3 Hot Air Fluidized Bed Systems
p. 114 8.6.1.4 Liquid Salt Bath Systems p. 114 8.6.1.5 Microwave Systems p. 114 8.6.1.6
Shear Head Systems p. 115 8.6.1.7 Electron Beam Systems p. 115 8.6.1.8 Steel Belt Presses
p. 116 8.6.1.9 Ultrasonic Vulcanization p. 116 8.7 Troubleshooting the Extrusion Process p.
116 8.7.1 Low Output Rate p. 116 8.7.2 Poor Dimensional Stability of Extrudate p. 117 8.7.3
Excessive Heat Buildup in Compound p. 117 8.7.4 Rough Surface on Extrudate p. 117 8.7.5
Contamination p. 117 8.7.6 Porosity in Extrudate p. 117 8.7.7 Strip Difficult to Feed p. 117
8.7.8 Surging Output p. 118 8.8 Concluding Comments p. 118 References p. 118 9 Molding of
Rubber p. 119 9.1 Introduction p. 119 9.2 Compression and Transfer Molding p. 120 9.3
Injection Molding of Rubber p. 122 9.3.1 Injection Molding Equipment p. 125 9.3.1.1 Delivery
Systems p. 125 9.3.1.2 Nozzles, Runners, and Gates p. 127 9.3.1.3 Molds p. 128 9.3.1.4
Automatic Ejection p. 129 9.3.1.5 Deflashing p. 129 9.3.2 The Injection Molding Process p. 130
9.3.2.1 Injection Temperature p. 130 9.3.2.2 Screw Speed p. 131 9.3.2.3 Back Pressure p. 131
9.3.2.4 Injection Pressure p. 131 9.3.2.5 Summary p. 131 9.3.3 Monitoring and Modeling the
Injection Molding Process p. 131 9.3.4 Control of the Injection Molding Process p. 132 9.3.5
Compounds for Injection Molding p. 133 9.3.6 Problems in Injection Molding of Rubber p. 133
References p. 136 10 Finished Product Testing p. 137 10.1 Introduction p. 137 10.2 Test of
Filler Distribution and Dispersion p. 138 10.2.1 Microscopy p. 138 10.2.2 Surface Roughness
p. 138 10.3 Tests on Cured Specimens p. 138 10.3.1 Tensile Tests p. 139 10.3.2 Hardness p.
139 10.3.3 Compression Set p. 139 10.3.4 Solvent Resistance p. 140 10.3.5 Aging p. 140
10.3.6 Ozone Cracking p. 140 References p. 140 Index p. 143.
Elastomers and Rubber Compounding Materials reviews the properties of elastomers and
particular groups of ingredients and chemicals mixed into the basic elastomer to form a rubber
compound. After introducing the history of rubber industry and the general properties of rubber,
the book discusses the properties, classification, concentration, stabilization, modification,
application, transport, and storage of latex. It presents as well the methods of production,
composition, physical properties, and chemical reactions of dry rubber. The book then focuses
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on the production and classification of different synthetic rubbers, such as styrene-butadiene,
isoprene, butadiene, ethylene-propylene, and chloroprene. It also discusses the production,
properties, and applications of elastomers, vulcanization chemicals, fillers, stabilizers,
plasticizers, blowing agents, and textile reinforcing materials used in formulating rubber
compounds. This book will be of great value not only to those who are in the rubber industry,
but also to students of polymer science and rubber technology.
Rubber Technology: Compounding and Testing for Performance is a practical guide to costeffective formulating of rubber compounds to achieve optimal processing and performance. It
provides a thorough discussion of the principles of rubber compounding, rubber testing, and
how various compound changes affect different properties and test measurements. Rubber
compounding is discussed as a series of interdependent systems, such as the elastomer
system, the filler-oil system, the cure system, among others. A holistic approach is used to
show how changes in these different systems will affect specific compound properties. Much
attention is given to tradeoffs in properties and emphasis is placed on finding the best balance
for compound cost, processing properties, and product performance. New in this third edition is
the updated and extended section on silicone elastomers as well as the significantly expanded
and newly written chapters on recycled rubber and precipitated silica and non-black fillers.
Rubber Compounding: Chemistry and Applications describes the production, processing, and
characteristics of a wide range of materials utilized in the modern tire and rubber industry, from
natural to butyl rubber, carbon black, silica, silanes, and beyond. Containing contributions from
leading specialists in the field, the text investigates the chem
Anticorrosive Rubber Lining discusses the state-of-the-art in this evolving industry, including
sections on the best materials and formulations to use, what's best for a particular application,
which repair technique is best for a given application, how long a rubber lining is likely to last,
vulcanization parameters, and more. This book deals with the important field of anticorrosive
rubber lining and its applications in various industries, including oil and gas, nuclear,
aerospace, maritime, and many more, highlighting many of the technological aspects involved.
The author offers a unique perspective due to the exclusiveness of the case histories
presented, including many industrial rubber lining practices which are mostly kept within the
industry. The technical information on rubber presented here is a practical tool to enable
engineers to make the best use of rubber linings to prevent corrosion in chemical plants. The
book includes valuable insights into bonding systems, surface preparation, and coating
methodologies, and also covers failure analysis of failed systems. Includes up-to-date technical
information on special compounding and processing technology of recently developed
synthetic rubbers Provides detailed case studies from industry sectors, including aerospace,
nuclear energy, and mining Presents rare, valuable insider knowledge of current industry
practice
Written and edited by experts on specialty elastomers applications in the mechanical and
automotive products industries, the Handbook of Specialty Elastomers provides a single
source reference for the design of compounds using specialty elastomers. This book defines
specialty elastomers as heat-, oil-, fuel-, and solvent-resistant polymers. Each chapter
examines individual elastomers in terms of development history, chemical composition,
structure, and properties as well as processing methods, applications, and commercially
available products. Covering their applications in the rubber, energy, chemicals, and oil
industries, the book also discusses the use of antioxidants, antiozonants, vulcanization agents,
plasticizers, and process aids for specialty elastomers. The concluding chapter details
considerations and relevant processes—such as molding operations—involved in designing
application-specific rubber components. The Handbook of Specialty Elastomers provides
comprehensive insight into the processes and challenges of designing rubber formulations and
specialty elastomeric components.
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Reverse engineering is widely practiced in the rubber industry. Companies routinely analyze
competitors’ products to gather information about specifications or compositions. In a
competitive market, introducing new products with better features and at a faster pace is
critical for any manufacturer. Reverse Engineering of Rubber Products: Concepts, Tools, and
Techniques explains the principles and science behind rubber formulation development by
reverse engineering methods. The book describes the tools and analytical techniques used to
discover which materials and processes were used to produce a particular vulcanized rubber
compound from a combination of raw rubber, chemicals, and pigments. A Compendium of
Chemical, Analytical, and Physical Test Methods Organized into five chapters, the book first
reviews the construction of compounding ingredients and formulations, from elastomers, fillers,
and protective agents to vulcanizing chemicals and processing aids. It then discusses chemical
and analytical methods, including infrared spectroscopy, thermal analysis, chromatography,
and microscopy. It also examines physical test methods for visco-elastic behavior, heat aging,
hardness, and other features. A chapter presents important reverse engineering concepts. In
addition, the book includes a wide variety of case studies of formula reconstruction, covering
large products such as tires and belts as well as smaller products like seals and hoses. Get
Practical Insights on Reverse Engineering from the Book’s Case Studies Combining scientific
principles and practical advice, this book brings together helpful insights on reverse
engineering in the rubber industry. It is an invaluable reference for scientists, engineers, and
researchers who want to produce comparative benchmark information, discover formulations
used throughout the industry, improve product performance, and shorten the product
development cycle.
This book skillfully blends and integrates polymer science, plastic technology and rubber
technology. The fundamentals of polymerization, polymer characteristics, rheology and
morphology, as well as the composition, technology, testing and evaluation of various plastics,
rubbers, fibres, adhesives, coatings and composites are comprehensively presented. New to
this Edition Extensive discussion of dendritic polymers, dendrimers and useful inorganic
polymers Lucid description of the use of power polymers in developing solar photovoltaic
devices In-depth coverage of the applications of nanotechnology to polymers Detailed
explanation of the use of polymers in waste disposal and recycling The book is highly suitable
for all entrepreneurs and professionals engaged in production of as well as research and
development in polymers. It will also be found immensely useful by advanced level students of
physics, chemistry, materials science, and electronics specializing in polymers, as well as
students of electronics, chemical and metallurgical engineering having courses in polymer
technology/materials science and technology.
Provides authoritative coverage of compounding, mixing, calendering, extrusion, vulcanization,
rubber bonding, computer-aided design and manufacturing, automation and control using
microprocessors, just-in-time technology and rubber plant waste disposal.
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