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Elastomeric Polymers With High Rate Sensitivity
#elastomeric polymers #high rate sensitivity #strain rate dependence #dynamic mechanical properties #viscoelas-
tic materials 

Elastomeric polymers with high rate sensitivity exhibit mechanical properties that are significantly 
influenced by the speed at which they are deformed. This strain rate dependence means their stiffness, 
strength, and energy absorption capabilities can vary dramatically under different loading conditions. 
Understanding the dynamic mechanical properties of these viscoelastic materials is crucial for engi-
neering applications, particularly where rapid deformation or impact resistance is a factor, making high 
rate sensitivity a key characteristic for design and performance prediction.
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Elastomeric Polymers with High Rate Sensitivity

Recent investigations into blast-resistant properties of polyureas and other multi-phase polymeric 
elastomers indicate that they can dissipate broad bands of frequencies such as those encountered 
in blast events. In this unique book, Elastomeric Polymers with High Rate Sensitivity, Dr. Roshdy 
Barsoum and expert contributors bring together the cutting-edge testing methodologies, material 
properties, and critical design data for engineers seeking to deploy this technology. Where conventional 
methods of resisting blast, shockwave, and penetration are expensive, time-consuming and impractical, 
high-strain rate elastomeric polymers (HSREP) can be cheaper, quicker, and more easily applied 
to new and old materials alike. This book aids both military and civilian engineers in a range of 
applications, from buildings and tunnels to lightweight armor, ships, and aircraft. The book features 
constitutive models for software developers designing with these advanced polymers, as well as a 
discussion of the mechanisms of interaction between high-strain rate polymers and other materials. 
It also thoroughly covers HSREP engineering methods to achieve other unique properties, such as 
fireproofing. Material properties and design data included to enable engineers to successfully deploy 
this technology Cheaper, quicker, and more easily implemented than traditional methods of increasing 
blast and ballistic performance A how-to guide to the engineering of high strain rate elastomeric 
polymers to achieve other useful properties, such as fireproofing

Elastomers

Summary-Book Contents: Your purpose of reading this book is to concentrate on recent developments 
on elastomers. The articles collected in this book are contributions by invited researchers with a 
long-standing experience in different research areas. I hope that the material presented here is 
understandable to a broad audience, not only scientists but also people with many different disciplines. 
The book contains eleven chapters in two sections: (1) "Mechanical Properties of Elastomers" and (2) 
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"Elastomers for Natural and Medical Applications." The book provides detailed and current reviews in 
these different areas written by experts in their respective fields. This book will be useful for polymer 
workers and other scientists alike and will contribute to the training of current and future researchers, 
academics, PhD students, and other scientists.

Polyurethane Elastomers

A comprehensive account of the physical / mechanical behaviour of polyurethanes (PU �s) elastomers, 
films and blends of variable crystallinity. Aspects covered include the elasticity and inelasticity of 
amorphous to crystalline PUs, in relation to their sensitivity to chemical and physical structure. A study 
is made of how aspects of the constitutive responses of PUs vary with composition: the polyaddition 
procedure, the hard segment, soft segment and chain extender (diols and diamines) are varied 
systematically in a large number of systems of model and novel crosslinked andthermoplastic PUs. 
Results will be related to: microstructural changes, on the basis of evidence from x-ray scattering 
(SAXS and WAXS), and also dynamic mechanical analyses (DMA), differential scanning calorimetry 
(DSC) and IR dichroism. Inelastic effects will be investigated also by including quantitative correlations 
between the magnitude of the Mullins effect and the fractional energy dissipation by hysteresis under 
cyclic straining, giving common relations approached by all the materials studied. A major structural 
feature explored is the relationship between the nature of the hard segment (crystallising or not) and 
that of the soft segments. Crystallinity has been sometimes observed in the commercial PUs hard 
phase but this is usually limited to only a few percent for most hard segment structures when solidified 
from the melt. One particular diisocyanate, 4,4’-dibenzyl diisocyanate (DBDI) that, in the presence 
of suitable chain extenders ( diols or diamines), gives rise to significant degrees of crystallinity [i-iii] 
and this is included in the present work. Understanding the reaction pathways involved, in resolving 
the subtle morphological evolution at the nanometre level, and capturing mathematically the complex, 
large-deformation nonlinear viscoelastic mechanical behaviour are assumed to bring new important 
insights in the world basic research in polyurethanes and towards applied industrial research in this 
area.

Dynamic Behavior of Materials, Volume 1

Dynamic Behavior of Materials, Volume 1 of the Proceedings of the 2018 SEM Annual Conference 
& Exposition on Experimental and Applied Mechanics, the first volume of eight from the Confer-
ence, brings together contributions to this important area of research and engineering. The collec-
tion presents early findings and case studies on fundamental and applied aspects of Experimental 
Mechanics, including papers on: Synchrotron Applications/Advanced Dynamic Imaging Quantitative 
Visualization of Dynamic Events Novel Experimental Techniques Dynamic Behavior of Geomaterials 
Dynamic Failure & Fragmentation Dynamic Response of Low Impedance Materials Hybrid Exper-
imental/Computational Studies Shock and Blast Loading Advances in Material Modeling Industrial 
Applications

Challenges in Mechanics of Time-Dependent Materials and Processes in Conventional and Multi-
functional Materials, Volume 2

Challenges in Mechanics of Time-Dependent Materials and Processes in Conventional and Multi-
functional Materials, Volume 2 represents one of seven volumes of technical papers presented at the 
Society for Experimental Mechanics SEM 12th International Congress & Exposition on Experimental 
and Applied Mechanics, held at Costa Mesa, California, June 11-14, 2012. The full set of proceedings 
also includes volumes on: Dynamic Behavior of Materials, Imaging Methods for Novel Materials and 
Challenging Applications, Experimental and Applied Mechanics, 2nd International Symposium on the 
Mechanics of Biological Systems and Materials 13th International Symposium on MEMS and Nan-
otechnology and, Composite Materials and the 1st International Symposium on Joining Technologies 
for Composites.

Polyurea

Polyurea: Synthesis, Properties, Composites, Production, and Applications is a comprehensive and 
practical guide to polyurea, a material used for its exceptional properties and performance in a range 
of high value industrial applications. Sections cover polyurea formulations and properties, comparing 
aromatic polyurea with aliphatic polyurea and computation modeling of properties for polyurea and 
polyurea composites. This is followed by in-depth coverage of synthesis, structure and production 



methods of polyurea, with the connections between production, performance and properties examined 
thoroughly. Other sections explain the preparation, characterization, modeling and applications of 
polyurea and polyurea composites with the required properties for specific advanced applications. 
Finally, environmental issues, recycling and future potential of polyurea are considered. This is a 
valuable resource for researchers and advanced students in polymer science, chemistry, composite 
science, civil engineering, materials science and mechanical engineering, as well as R&D profes-
sionals, engineers and industrial scientists with an interest in polyurea-based materials for advanced 
applications. Provides the fundamentals of polyurea, including synthesis, structure, formulations and 
properties Explains conventional and novel production methods for polyurea and polyurea composites, 
analyzing their advantages and limitations Guides the reader to advanced industrial applications across 
areas such as construction, defense, engineering and biomedicine

Advances in Elastomers II

This is the second volume of a two-volume work which summarizes in an edited format and in a 
fairly comprehensive manner many of the recent technical research accomplishments in the area 
of Elastomers. “Advances in Elastomers” discusses the various attempts reported on solving these 
problems from the point of view of the chemistry and the structure of elastomers, highlighting the 
drawbacks and advantages of each method. It summarize the importance of elastomers and their 
multiphase systems in human life and industry, and covers all the topics related to recent advances 
in elastomers, their blends, IPNs, composites and nanocomposites. This second volume is deals with 
composites and nanocomposites of elastomers.

Low-Temperature Behaviour of Elastomers

This book focuses on the effect the composition of rubbers and the conditions of their processing have 
on low-temperature resistance. It considers the nature and development of two physical processes, 
glass transition and crystallization, determining low-temperature behavior of elastomers. The book 
addresses the effects of deformation, pressure, and temperature on these processes. It discusses 
the contribution of different factors in frost-resistance of elastomeric materials and articles and the 
possibility of increasing frost-resistance by optimization of composition and design.

Thermoplastic Elastomers

The book provides a qualified and fast view into the world of TPE including the difference to rubber 
materials. It describes their classification as they are presented in the market, characterization, 
manufacturing, processing and behavior. Aside from the self-learning option, it is a companion to 
seminars and studies about elastomers.

Thermoplastic Elastomers

The nature and general properties of TPE's are explained, and the classes of materials considered in 
turn include styrenic block copolymers, polyether-esters, polyamides, polyurethanes, polyolefins and 
other miscellaneous systems. Developments in specific market sectors are also outlined. The review 
is supported by an extensive References and Abstracts section, containing over 400 abstracts, which 
provide a great deal more information on these useful materials.

Thermoplastic Elastomers from Rubber-plastic Blends

The present book is a sequel to "Elastomers and Rubber Elasticity," edited by J.E. Mark and J. Lal and 
published by the American Chemical Society in 1982. It is also based on papers presented at an ACS 
Symposium, sponsored by the Division of Polymer Chemistry, Inc., in this case one held in Chicago in 
September of 1985. The keynote speaker was to have been Pro fessor Paul J. Flory, and his untimely 
death just prior to the symposium was a tremendous loss to all of polymer science, in particular to 
those in terested in elastomeric materials. It is to his memory that this book is dedicated. There has 
been a great deal of progress in preparing and studying elas tomers since the preceding symposium, 
which was in 1981. In the case of the synthesis and curing of elastomers, much of the background 
necessary to an appreciation of these advances is given in the first, introductory chapter.

Advances in Elastomers and Rubber Elasticity



This thesis offers novel insights into the time-dependent structural evolution of polymers under defor-
mation. In-situ tensile experiments at high-brilliance synchrotron sources allowed to characterize the 
material with unrivaled resolution in time and space. The strain-induced crystallization in natural rubber 
was studied by wide-angle X-ray diffraction. Special emphasis was put on the establishment of new 
structure-property relationships to give a more in-depth understanding of the mechanical performance 
of rubber parts, e.g. in tear fatigue loading. To this end, the kinetics of strain-induced crystallization 
were investigated, subjecting the material to high strain rates. The local structure around a crack tip 
was observed by scanning wide-angle X-ray diffraction. Ultra-small angle X-ray scattering served to 
study filled elastomers under deformation, from specially prepared model filler systems to industrially 
relevant carbon black filled rubbers. Other methods include electron microscopy coupled with in-situ 
tensile testing and optical dilatometry to examine cavitation in rubbers. The underlying theory as well 
as a literature review are covered by an extensive introductory chapter, followed by a description 
of the experimental techniques. The results are presented in more detail than in the original journal 
publications.

In-situ Structure Characterization of Elastomers during Deformation and Fracture

This book comprehensively discusses essential aspects of terminal ballistics, combining experimental 
data, numerical simulations and analytical modeling. This new, 3rd edition reflects a number of recent 
advances in materials science, such as the use of polyurea layers on metallic plates in order to improve 
their ballistics. In addition, more data and analyses are now available on dwell and interface defeat 
in ceramic tiles coated with polymers, and are presented here. Lastly, the new edition includes new 
results, numerical and empirical, concerning the DIF issue in brittle solids, as well as the “upturn” 
phenomenon in the stress–strain curves of ductile solids.The author also added a new analysis of 
concrete penetration experiments which accounts for the scaling issue in this field. This is a new,and 
important, addition which we are happy to announce. They also added some new insights into 
the interaction of EEP’s and FSP projectiles with metallic plates. Throughout the book, the authors 
demonstrate the advantages of the simulation approach in terms of understanding the basic physics 
behind the phenomena investigated, making it a must-read for all professionals who need to understand 
terminal ballistics.

Terminal Ballistics

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 ap-
plication-specific rubber components. The Handbook of Specialty Elastomers provides comprehensive 
insight into the processes and challenges of designing rubber formulations and specialty elastomeric 
components.

Handbook of Specialty Elastomers

The specialist properties of polysulfide polymers were immediately recognised on discovery, and 
technology was soon developed to convert these materials into useful products. In this Rapra Review 
Report, the author describes the factors controlling the structure of polysulfide polymers and the prop-
erties which influence their use and performance in products. An additional indexed section containing 
several hundred abstracts from the Rapra Polymer Library database provides useful references for 
further reading.

Properties and Applications of Elastomeric Polysulfides

Challenges in Mechanics of Time-Dependent Materials, Mechanics of Biological Systems and Materi-
als, and Micro-and Nanomechanics, Volume 2 of the Proceedings of the 2021 SEM Annual Conference 
& Exposition on Experimental and Applied Mechanics, the second volume of four from the Conference, 
brings together contributions to this important area of research and engineering. The collection 



presents early findings and case studies on fundamental and applied aspects of Experimental Me-
chanics, including papers in the following general technical research areas: Characterization Across 
Length Scales Extreme Conditions & Environmental Effects Damage, Fatigue and Fracture Structure, 
Function and Performance Rate Effects in Elastomers Viscoelasticity & Viscoplasticity Research in 
Progress Extreme Nanomechanics In-Situ Nanomechanics Expanding Boundaries in Metrology Micro 
and Nanoscale Deformation MEMS for Actuation, Sensing and Characterization 1D & 2D Materials 
Cardiac Mechanics Cell Mechanics Biofilms and Microbe Mechanics Traumatic Brain Injury Orthopedic 
Biomechanics Ligaments and Soft Materials

Challenges in Mechanics of Time Dependent Materials, Mechanics of Biological Systems and 
Materials & Micro-and Nanomechanics, Volume 2

This book presents selected papers on various aspects of rubber engineering, technology, and ex-
ploitation. 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.

New Elastomer Synthesis for High Performance Applications

The aim of this monograph has been to distil into a single volume, in an easily read and assimilated 
format, the essentials of this often complex technology such that it is usable by all technical and 
semi-technical people who wish to become their own polyurethane and polyurethane elastomer expert.

High Performance Elastomer Materials

This is the first volume of a two-volume work which summarizes in an edited format and in a 
fairly comprehensive manner many of the recent technical research accomplishments in the area 
of Elastomers. “Advances in Elastomers” discusses the various attempts reported on solving these 
problems from the point of view of the chemistry and the structure of elastomers, highlighting the 
drawbacks and advantages of each method. It summarize the importance of elastomers and their 
multiphase systems in human life and industry, and covers all the topics related to recent advances in 
elastomers, their blends, IPNs, composites and nanocomposites. This first volume focuses on advances 
on the blends and interpenetrating networks (IPNs) of elastomers.

High Temperature Siloxane Elastomers

Thermoplastic elastomers (TPEs) have the elastic behaviour of rubber and the processability of 
thermoplastics. The Freedonia Group has forecast that demand will expand by 6.4% per year to 
around 2.15 million tons in 2006. There is potential for these new, exciting materials to expand into the 
much larger thermoset rubber markets. This review includes comparisons between the two material 
types. There are three major types of TPE: block copolymers, rubber/plastic blends and dynamically 
vulcanised rubber/plastic alloys known as thermoplastic vulcanisates. The chemistry of these materials 
and how.

Polyurethane Elastomers

This is a comprehensive review of the state-of-the-art in silicone elastomers. It deals with the advan-
tages of using silicone rubbers, such as high temperature and chemical resistance, pigmentability and 
transparency, combined with good electrical properties. This review is packed with details on specific 
silicone materials, containing over 50 tables of information together with useful graphs. The review is 
accompanied by around 400 abstracts from the Rapra Polymer Library database, to facilitate further 
reading on this subject.

Advances in Elastomers I



Elastomer Technology Handbook is a major new reference on the science and technology of engi-
neered 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, pro-
cessing, and designing of synthetic rubbers.

Developments in Thermoplastic Elastomers

Thermoplastic elastomers (TPEs), commonly known as thermoplastic rubbers, are a category of 
copolymers having thermoplastic and elastomeric characteristics. A TPE is a rubbery material with 
properties very close to those of conventional vulcanized rubber at normal conditions. It can be 
processed in a molten state even at elevated temperatures. TPEs show advantages typical of both 
rubbery materials and plastic materials. TPEs are a class of polymers bridging between the service 
properties of elastomers and the processing properties of thermoplastics. Nowadays, the best use 
of thermoplastics is in the field of biomedical applications, starting from artificial skin to many of 
the artificial human body parts. Apart from these, thermoplastic elastomers are being used for drug 
encapsulation purposes, and since they are biocompatible in many cases, their scope of applications 
has been broadened in the biotechnological field as well. The present book highlights many biological 
and biomedical applications of TPEs from which the broader area readers will benefit.

Deformation and Fracture of High Polymers

Dynamic Behavior of Materials, Volume 1: Proceedings of the 2013 Annual Conference on Experimen-
tal and Applied Mechanics, the first volume of eight from the Conference, brings together contributions 
to this important area of research and engineering. The collection presents early findings and case 
studies on fundamental and applied aspects of Experimental Mechanics, including papers on: General 
Dynamic Material Properties Novel Dynamic Testing Techniques Dynamic Fracture and Failure Novel 
Testing Techniques Dynamic Behavior of Geo-materials Dynamic Behavior of Biological and Bio-
mimetic Materials Dynamic Behavior of Composites and Multifunctional Materials Dynamic Behavior 
of Low-Impedance materials Multi-scale Modeling of Dynamic Behavior of Materials Quantitative 
Visualization of Dynamic Behavior of Materials Shock/Blast Loading of Materials

Thermoplastic Elastomers

The present book is a sequel to "Elastomers and Rubber Elasticity," edited by J.E. Mark and J. Lal and 
published by the American Chemical Society in 1982. It is also based on papers presented at an ACS 
Symposium, sponsored by the Division of Polymer Chemistry, Inc., in this case one held in Chicago in 
September of 1985. The keynote speaker was to have been Pro fessor Paul J. Flory, and his untimely 
death just prior to the symposium was a tremendous loss to all of polymer science, in particular to 
those in terested in elastomeric materials. It is to his memory that this book is dedicated. There has 
been a great deal of progress in preparing and studying elas tomers since the preceding symposium, 
which was in 1981. In the case of the synthesis and curing of elastomers, much of the background 
necessary to an appreciation of these advances is given in the first, introductory chapter.

Silicone Elastomers

Looking at recent advances in the area of elastomers and rubber-like elasticity, this monograph reviews 
and evaluates existing elastomers and presents some new results.

Elastomer Technology Handbook

This report contains discussion of the different families of thermoplastic elastomer materials, and of 
the trends in material developments. The key end-use sectors are analysed in terms of material usage 
and future trends.

Thermoplastic Elastomers



Elastomer materials are characterized by their high elongation and (entropy) elasticity, which makes 
them indispensable for widespread applications in various engineering and medical areas as well as 
consumer goods. This book focuses on the state-of-the-art of elastomers covering all aspects from 
their properties to applications. The development and testing of advanced elastomers is of particular 
interest. Attention is given to various aspects of elastomers, such as ever-increasing environmental 
concepts dealing with recyclability and reusability, incorporation of functional groups or additives to 
obtain novel functionality or bioelastomers, analytical description of mechanisms and structure relations 
of the fracture behavior of elastomers, and their external stimuli-responsive character. The scope of the 
book encompasses contributions at the frontier of science in polymer network synthesis, experimental 
and theoretical physics of polymer networks, and new structures and functionalities incorporated into 
elastomers leading to enhanced properties of crosslinked elastomeric materials, among others.

Dynamic Behavior of Materials, Volume 1

Corrosion of Polymers and Elastomers provides a detailed examination of the corrosive effects of 
thermoplastic polymers, thermoset polymers, and elastomeric materials. The book is perfectly suited 
for specialists interested in the corrosion resistance and mechanisms of these materials. Following a 
general introduction to the composition, properties, and applications of polymers, the book focuses on 
the effects of chemical corrosion caused by changes in temperature, moisture, and other corrodents. 
Organized by material type, the chapters cover each material's ability to withstand sun, weather, and 
ozone as well as its chemical resistance and typical applications. The book also includes compatibility 
tables for each of the materials and compares the corrosion resistance of selected elastomers.

New Polymeric and Elastomeric Product Development Including Principles and Methodology of 
Testing (Seminar Notes)

This book covers the most recent advances in the deformation and fracture behaviour of polymer ma-
terial. It provides deeper insight into related morphology–property correlations of thermoplastics, elas-
tomers and polymer resins. Each chapter of this book gives a comprehensive review of state-of-the-art 
methods of materials testing and diagnostics, tailored for plastic pipes, films and adhesive systems as 
well as elastomeric components and others. The investigation of deformation and fracture behaviour 
using the experimental methods of fracture mechanics has been the subject of intense research during 
the last decade. In a systematic manner, modern aspects of fracture mechanics in the industrial 
application of polymers for bridging basic research and industrial development are illustrated by 
multifarious examples of innovative materials usage. This book will be of value to scientists, engineers 
and in polymer materials science.

Advances in Elastomers and Rubber Elasticity

This report provides a review of the principles of continuous vulcanisation together with details of the 
systems which are available commercially. References are provided throughout, drawing together the 
scientific literature and material published by the equipment suppliers. An indexed section containing 
several hundred key references and abstracts completes the report, enabling the reader to locate 
additional data on specific aspects of the process.

Elastomeric Polymer Networks

Presenting practical information on new and conventional polymers and products as alternative mate-
rials and end-use applications, this work details technological advancements in high-structure plastics 
and elastomers, functionalized materials, and their product applications. The book also provides a 
comparison of manufacturing and processing techniques from around the world. It emphasizes product 
characterization, performance attributes and structural properties.

Thermoplastic Elastomers

Advances in Elastomers
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