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Selected, peer reviewed papers from the Proceedings of the VI International Materials Symposium Materiais 2011 – XV Encontro da
Sociedade Portuguesa de Materiais (SPM) Universidade do Minho, April 18-20, 2011, Guimarães, Portugal
Provides a comprehensive introduction to the mechanical behaviour of solid polymers. Extensively revised and updated throughout, the
second edition now includes new material on mechanical relaxations and anisotropy, composites modelling, non-linear viscoelasticity, yield
behaviour and fracture of tough polymers. The accessible approach of the book has been retained with each chapter designed to be self
contained and the theory and applications of the subject carefully introduced where appropriate. The latest developments in the field are
included alongside worked examples, mathematical appendices and an extensive reference. Fully revised and updated throughout to include
all the latest developments in the field Worked examples at the end of the chapter An invaluable resource for students of materials science,
chemistry, physics or engineering studying polymer science
The compact, affordable reference, revised and updated The Encyclopedia of Polymer Science and Technology, Concise Third Edition
provides the key information from the complete, twelve-volume Mark's Encyclopedia in an affordable, condensed format. Completely revised
and updated, this user-friendly desk reference offers quick access to all areas of polymer science, including important advances in
nanotechnology, imaging and analytical techniques, controlled polymer architecture, biomimetics, and more, all in one volume. Like the
twelve-volume full edition, the Encyclopedia of Polymer Science and Technology, Concise Third Edition provides both SI and common units,
carefully selected key references for each article, and hundreds of tables, charts, figures, and graphs.
Given such properties as low density and high strength, polymer matrix composites have become a widely used material in the aerospace
and other industries. Polymer matrix composites and technology provides a helpful overview of these materials, their processing and
performance. After an introductory chapter, part one reviews the main reinforcement and matrix materials used as well as the nature of the
interface between them. Part two discusses forming and molding technologies for polymer matrix composites. The final part of the book
covers key aspects of performance, including tensile, compression, shear and bending properties as well as impact, fatigue and creep
behaviour. Polymer matrix composites and technology provides both students and those in industry with a valuable introduction to and
overview of this important class of materials. Provides a helpful overview of these materials, their processing and performance incorporating
naming and classification of composite materials Reviews the main reinforcement and matrix materials used as well as the nature of the
interface between them including damage mechanisms Discusses forming and molding technologies for polymer matrix composites outlining
various techniques and technologies
"Long Term Durability of Structural Materials" features proceedings of the workshop held at Berkeley, CA in October, 2000. It brought
together engineers and scientists, who have received grants from the initiative NSF 98-42, to share their results on the study of long-term
durability of materials and structures. The major objective was to develop new methods for accelerated short-term laboratory or in-situ tests
which allow accurate, reliable, predictions of the long-term performance of materials, machines and structures. To achieve this goal it was
important to understand the fundamental nature of the deterioration and damage processes in materials and to develop innovative ways to
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model the behavior of these processes as they affect the life and long-term performance of components, machines and structures. The
researchers discussed their approach to include size effects in scaling up from laboratory specimens to actual structures. Accelerated testing
and durability modeling techniques developed were validated by comparing their results with performance under actual operating conditions.
The main mechanism of the deterioration discussed included environmental effects and/or exposure to loads, speeds and other operating
conditions that are not fully anticipated in the original design. A broad range of deterioration damage, such as fatigue, overload, ultraviolet
damage, corrosion, and wear was presented. A broad range of materials of interest was also discussed, including the full spectrum of
construction materials, metals, ceramics, polymers, composites, and coatings. Emphasis was placed on scale-dependence and history of
fabrication on resulting mechanical behavior of materials.
Industrial and domestic piping is increasingly made from various plastics and composites, and these materials withstand heavy use over long
periods. They are, however, affected by environmental and other factors over time and can degrade, causing major problems within piping
systems. Farshad's book deals with why plastic pipes and systems fail, and with how to investigate and diagnose such failures. Pipes may
buckle, fracture, change in dimensions and colour, blister and delaminate, corrode through stress, be abraded and obstructed: all these
cause problems and lead to loss of efficient operation of a system. The author's experience is backed up by a large data-base of results Wide
target audience Only book covering the entire subject Unique approach based on long experience
"This book emphasizes the physical and practical aspects of fatigue and fracture. It covers mechanical properties of materials, differences
between ductile and brittle fractures, fracture mechanics, the basics of fatigue, structural joints, high temperature failures, wear,
environmentally-induced failures, and steps in the failure analysis process."--publishers website.
Mots-clés de l'auteur: fatigue; fiber-reinforced composite (FRP); damage ; stress ratio; cyclic creep; fatigue stiffness; hysteresis loop area;
self-generated temperature; pure creep; interrupted loading; creep-fatigue interaction; recovery; modeling; viscoelasticity.

The stability and resistance of polymeric materials determine whether they can be utilized in a given application. Authoritative and
reliable material information is needed during the material selection process and this information must consider the influences of
material manufacturing, compounding and stabilization, processing, part design, use and subsequent disposal/recycling. This book
is based on the review of more than 1200 literature sources and represents a comprehensive overview of the current know-how
regarding the stability and resistance of thermoplastics, thermosets, elastomers as well as the most commonly used
reinforcementsand additives. Extensive tables document material resistance to given media, facilitating appropriate material
selection or stabilization for a given application. Contents Volume 1: Principles of Aging Testing Methods Stabilization Influence of
Processing and Use Resistance to Thermal and Thermal-Oxidative Loads, Weathering, Chemicals, Ionizing Radiation,
Microorganisms, Biological Influences, and Mechanical Loads Creep and Fatigue of Reinforced Polymers Contents Volume 2:
Chemical Resistance Tables White Lists of Media Influence (According to DIBt) References Index
Composite Materials, Volume 5: Fracture and Fatigue covers the concepts, theories, and experiments on fracture and fatigue
behavior of composite materials. The book discusses the fracture of particulate composites, including metal, polymer, and ceramic
matrices; relates micromechanics effects to composite strength; and summarizes the various theories relating constituent
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properties and microstructure to fracture. The text also describes differing theories regarding the strength and fracture of
composites; and the theory and experiment relating to time-dependent fracture covering both long-term as well as dynamic
fracture. The fatigue of both polymer- and metal-matrix composites and the factors influencing the toughness of both brittle and
ductile matrix composites are also considered. Design engineers, materials scientist, materials engineers, and metallurgists will
find the book useful.
The improvement of strength and durability in polymers has implications relevant to industrial, medical, and household
applications. Enhanced by the improved knowledge of the interactions between complex hierarchical structures and functional
requirements, Mechanical Properties of Polymers Based on Nanostructure and Morphology focuses on new polyme
This book covers the most recent advances in the deformation and fracture behaviour of polymer material. It provides deeper
insight into related morphology–property correlations of thermoplastics, elastomers 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.
"A methodology is developed for analyzing stress within homogeneous and metallic-reinforced, fixed-free compliant segments and
small-length flexural pivots. Boundary conditions related to the inclusion of metallic reinforcing components within a polymer
compliant segment are investigated. The analysis method outlined herein relies on key outputs from the pseudo-rigid-body models
(PRBMs). A method is presented for the redesign of compliant mechanisms to include metallic reinforcement to reduce stress
while maintaining force-deflection behavior. Examples are provided in which a compliant segment is redesigned to include metallic
reinforcement by using the stress equations developed from the PRBM. The effect of bonding between the polymer casing and the
metallic reinforcement is addressed by presenting theoretical calculations as well as results obtained from deflection testing of
compliant segments with near-frictionless tangential behavior and by testing segments with an intentional bond between the
casing and insert. Fatigue, creep, and stress relaxation test results are presented to show the improvement in performance
provided by the inclusion of metallic reinforcement. Lastly, fractography provides an overall view of the fracture behavior, including
fracture initiation sites and propagation behavior of both homogeneous and metallic-reinforced compliant segments. The results
show that the fatigue, creep and stress relaxation behavior of a compliant segment can be significantly improved by redesigning
the segment to include a metallic reinforcing member"--Abstract, page iv.
Intended as a practical guide for polymer technologists, engineers and analysts in the plastics, composites and rubber fields, this
title describes a range of techniques and strategies for compositional and failure analysis of polymeric materials and products.
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Numerous examples illustrate the application of analytical methods for solving commonly encountered problems in the polymer
industry. The reader is guided towards the most appropriate method of analysis and measurement and the most likely reasons for
the failure. Areas covered include: * Migration and interaction of additives * Mechanical stress and stress cracking * Crazing and
fracture * Residual stress and weld lines * Contamination and discoloration Numerous pedagogical methods, illustrative flow
diagrams, figures and tables are used throughout the text to make it an invaluable guide to all analysts and polymer engineers in
industrial or academic laboratories.
????:Mechanical properties of solid polymers
There are many books available on polymer chemistry, properties, and processing, but they do not focus on the practicalities of
selecting and using them correctly in the design of structures. Engineering students require an understanding of polymers and
composites as well as viscoelasticity, adhesion, damping applications, and tribology in order to successfully integrate these
materials into their designs. Based on more than twenty years of classroom experience, Engineering Design with Polymers and
Composites is the first textbook to unite these topics in a single source. The authors take a bottom-up functional approach rather
than a top-down analytical approach to design. This unique perspective enables students to select the proper materials for the
application rather than force the design to suit the materials. The text begins with an introduction to polymers and composites,
including historical background. Detailed coverage of mechanical properties, viscoelastic behavior of polymers, composite
materials, creep and fatigue failure, impact, and related properties follows. Discussion then turns to selection of materials, design
applications of polymers, polymer processing, adhesion, tribology, and damping and isolation. Abundant examples, homework
problems, tables, and illustrations reinforce the concepts. Accompanied by a CD-ROM containing materials databases, examples
in Excel®, and a laminate analysis program, Engineering Design with Polymers and Composites builds a strong background in the
underlying concepts necessary for engineering students to successfully incorporate polymers and composites into their designs.

AEPA '96 provides a forum for discussion on the state-of-art developments in plasticity. An emphasis is placed on the
close interaction of the theories from macroplasticity, mesoplasticity and microplasticity together with their applications in
various engineering disciplines such as solid mechanics, metal forming, structural analysis, geo-mechanics and
micromechanics. These proceedings include over 140 papers from the conference including case studies showing
applications of plasticity in inter-disciplinary or nonconventional areas.
This book is based on the more than 30 years experience of Dr. Wright in researching the circumstances and
consequences of failure in plastics and rubber products. It delves into the reasons why plastics fail, but does not stop
there. This book is essential reading for almost every engineer, technician, researcher, and designer because it also
outlines the practical application of plastic materials and exposes the potential problems inherent with plastics and
rubbers. Case studies throughout the text describe the circumstances of specific failures, the consequences of the
Page 4/10

Online Library Creep And Fatigue In Polymer Matrix Composites Woodhead Publishing Series In Composites
Science And Engineering
failure, and lessons learned. Most of the failed products are familiar and many color photographs help illustrate. Of all the
variables within the process of designing and manufacturing with plastics, one is common... failure. Use this book as a
preventive measure and reduce risks in material selection and processing. This book is based on research conducted or
supervised by Dr. Wright during his three decades at Rapra Technology. Dr. Wright was involved in the diagnosis of over
5,000 product failures and has published 3 books and over 90 technical papers. He has specialized in failure
mechanisms and critical issues of material durability, such as creep, fatigue and environmental stress cracking.
The result of the authors' 40 years of experience in durability testing, this book describes the advanced testing
methodology based on the viscoelasticity of matrix polymer. After a short introduction to the viscoelastic behavior of fiberreinforced plastics, the text goes on to review in detail the concepts of static, fatigue and creep strengths in polymer
composites. An application-oriented approach is adopted such that the concepts developed in the book are applied to
real-life examples. Indispensable information for materials scientists and engineers working in those industrial sectors is
concerned with the development and safe use of polymer composite-based products.
Highlighting a broad range multiscale modeling and methods for anticipating the morphologies and the properties of
interfaces and multiphase materials, this reference covers the methodology of predicting polymer properties and its
potential application to a wider variety of polymer types than previously thought possible. A comprehensive source, the
The first edition of this book had been written with the special aim to provide the necessary information for an
understanding of the deformation and scission of chain molecules and its role in polymer fracture. In this field there had
been an intense ac tivity in the sixties and early seventies. The new results from spectroscopical (ESR, IR) and fracture
mechanics methods reported in the first edition had complemented in a very successful way the conventional
interpretations of fracture behavior. The extremely friendly reception of this book by the polymer community has shown
that the subject was timely chosen and that the treatment had satisfied a need. In view of the importance of a molecular
interpretation of fracture phenomena and of the continued demand for this book which still is the only one of its kind, a
second edition has become necessary. The aims of the second edition will be similar to those of the first: it will be at
tempted to reference and evaluate completely the literature on stress-induced chain scission, now up to 1985/86.
References on other subjects such as morphology, vis coelasticity, plastiC deformation and fracture mechanics, where
the treatment was never meant to be exhaustive, have remained selective, but they have been updated.
Ageing of composites is a highly topical subject given the increasing use of composites in structural applications in many
industries. Ageing of composites addresses many of the uncertainties about the long-term performance of composites
and how they age under conditions encountered in service. The first part of the book reviews processes and modelling of
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composite ageing including physical and chemical ageing of polymeric composites, ageing of glass-ceramic matrix
composites, chemical ageing mechanisms, stress corrosion cracking, thermo-oxidative ageing, spectroscopy of ageing
composites, modelling physical and accelerated ageing and ageing of silicon carbide composites. Part two examines
ageing of composites in transport applications including aircraft, vehicles and ships. Part three reviews ageing of
composites in non-transport applications such as implants in medical devices, oil and gas refining, construction, chemical
processing and underwater applications. With its distinguished editor and international team of contributors, Ageing of
composites is a valuable reference guide for composite manufacturers and developers. It also serves as a source of
information for material scientists, designers and engineers in industries that use composites, including transport,
chemical processing and medical engineering. Addresses many of the uncertainties about the long-term performance of
composites and how they age under conditions encountered in service Reviews processes and modelling of composite
ageing including chemical ageing mechanisms and stress corrosion cracking Discusses ageing of composites in both
transport and non-transport applications ranging from aircraft to implants in medical devices
This book presents a unified approach to fracture behavior of natural and synthetic fiber-reinforced polymer composites
on the basis of fiber orientation, the addition of fillers, characterization, properties and applications. In addition, the book
contains an extensive survey of recent improvements in the research and development of fracture analysis of FRP
composites that are used to make higher fracture toughness composites in various applications. The FRP composites
are an emerging area in polymer science with many structural applications. The rise in materials failure by fracture has
forced scientists and researchers to develop new higher strength materials for obtaining higher fracture toughness.
Therefore, further knowledge and insight into the different modes of fracture behavior of FRP composites are critical to
expanding the range of their application.
Three major topics were pursued. The two-dimensional fintie element micromechanics analysis was extended to include
nonlinear viscoelastic material response. Analytical predictions of the time-dependent behavior or both glass/epoxy and
graphite/epoxy unidirectinal composites subjected to transverse compression were then correlated with experimental
data also generated as part of this study. The viscoelastic properties of the epoxy matrix were also determined, as
required input to the analysis. A new three-dimensional finite element analysis was developed, incorporating inelastic
orthotropic material response, temperature- and moisture-dependent material properties, and improved numerical
solution techniques. This analysis is permitting the study of both micromechanical and laminate problems.
Creep and Fatigue in Polymer Matrix CompositesWoodhead Publishing
Composite material systems are the basis for much of the natural world around us and are rapidly becoming the basis for many modern
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engineering components. A controlling feature for the general use of such systems is their damage tolerance, durability and reliability. The
present book is a comprehensive cross section of the state of the art in the field of the durability of polymer-based, composite, and adhesive
systems. As such, it is of special value to researchers concerned with the frontier of the field, to students concerned with the substance of the
subject, and to the applied community concerned with the finding methodologies that make it possible to design safe and durable engineering
components using material systems.
Creep is the tendency of materials to deform when subjected to long-term stress, particularly when exposed to heat. Fatigue phenomena
occur when a material is subjected to cyclic loading, causing damage which may progress to failure. Both are critical factors in the long-term
performance and reliability of materials such as polymer matrix composites which are often exposed to these types of stress in civil
engineering and other applications. Creep and Fatigue in Polymer Matrix Composites, Second Edition updates the latest research in
modelling and predicting creep and fatigue in polymer matrix composites. The first part of the book reviews the modelling of viscoelastic and
viscoplastic behaviour as a way of predicting performance and service life. Part two discusses techniques for modelling creep rupture and
failure. The final part of the book discusses ways of testing and predicting long-term creep and fatigue in polymer matrix composites. Reviews
the latest research in modelling and predicting creep and fatigue in polymer matrix composites A specific focus on viscoelestic and
viscoplastic modelling features the time-temperature-age superposition principle for predicting long-term response Creep rupture and damage
interaction is examined with particular focus on time-dependent failure criteria for lifetime prediction of polymer matrix composite structures
illustrated using experimental cases
Annotation Improved reliability in commercial and military applications requires improved understanding of and predictive models for the timedependent and nonlinear mechanical behavior of polymeric composites. The May 1998 American Society for Testing and Materials
symposium sought to fuse the efforts in this direction of specialists in polymers and composites; these 18 papers are therefore grouped under
the subheadings of polymers and composites. Primary polymer topics are chemical and physical aging, nonlinear viscoelasticity, and
viscoplasticity. Composites' issues include: the effect of physical aging on time-dependent behavior, multiaxial nonlinear effects, compressive
behavior, nonlinear viscoelasticity and viscoplasticity, failure mechanisms, hygrothermal effects, durability, and accelerated strength testing.
Schapery is affiliated with the U. of Texas at Austin, and Sun is at Purdue U. Annotation copyrighted by Book News, Inc., Portland, OR.
Treatise on Materials Science and Technology, Volume 6: Plastic Deformation of Materials covers the fundamental properties and
characterization of materials, ranging from simple solids to complex heterophase systems. The book presents articles on the low temperature
of deformation of bcc metals and their solid-solution alloys; the cyclic deformation of metals and alloys; and the high-temperature diffusioncontrolled creep of some metals and alloys, with particular reference to the various creep mechanisms. The text also includes articles on
superplasticity; the fatigue deformation of polymers; the low temperature deformation of crystalline nonmetals; and the recovery and
recrystallization during high temperature deformation. Professional scientists and engineers, as well as graduate students in materials
science and associated fields will find the book invaluable.
Very Good,No Highlights or Markup,all pages are intact.
This book on "Polymer Fracture" might as well have been called "Kinetic Theory of Polymer Fracture". The term "kinetic theory", however,
needs some de finition or, at least, some explanation. A kinetic theory deals with and particu larly considers the effect of the existence and
discrete size, of the motion and of the physical properties of molecules on the macroscopic behavior of an ensemble, gaseous or other. A
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kinetic theory of strength does have to consider additional aspects such as elastic and anelastic deformations, chemical and physical
reactions, and the sequence and distribution of different disintegration steps. In the last fifteen years considerable progress has been made in
the latter do mains. The deformation and rupture of molecular chains, crystals, and morphologi cal structures have been intensively
investigated. The understanding of the effect of those processes on the strength of polymeric materials has especially been furthered by the
development and application of spectroscopical methods (ESR, IR) and of the tools offracture mechanics. It is the aim of this book to relate
the conventional and successful statistical, parametrical, and continuum mechanical treatment of fracture phenomena to new results on the
behavior of highly stressed molecular chains.
Each number includes "Synopsis of recent articles."

The paper concerns the time-dependent behavior of electroactive polymers (EAPs) and their use in advanced intelligent
structures for space exploration. Innovative actuator design for low weight and low power valves required in small plants
planned for use on the moon for chemical analysis is discussed. It is shown that in-depth understanding of cyclic loading
effects observed through accelerated creep rates due to creep-fatigue interaction in polymers is critical in terms of proper
functioning of EAP based actuator devices. In the paper, an overview of experimental results concerning the creep
properties and cyclic creep response of a thin film piezoelectric polymer polyvinylidene fluoride is presented. The
development of a constitutive creep-fatigue interaction model to predict the durability and service life of EAPs is
discussed. A novel method is proposed to predict damage accumulation and fatigue life of polymers under cyclic loading
conditions in the presence of creep. The study provides a basis for ongoing research initiatives at the National
Aeronautics and Space Administration Kennedy Space Center in the pursuit of new technologies using EAP as active
elements for lunar exploration systems.
Recent advances not only in the creation of new polymers but also in their processing and production have ushered in
huge strides in a variety of biomedical and clinical areas. Orthopedics and dentistry are two such areas that benefit
immensely from developments in polymer science and technology. Polymers for Dental and Orthopedic Applications
examines the most current topics in this expanding field with an emphasis on technological evolution and clinical impacts.
Surveying major progress in polymer science and technology for dental, maxillofacial, and orthopedic applications, this
book provides a unique illustration of the conceptual development of novel biomaterials and processes designed to meet
targeted clinical needs. Two preeminent scientists lead a close-knit team of international experts with extensive
experience in product development, bioengineering, education, and clinical applications. Ranging from polymeric
materials for dental and maxillofacial application to joint repair and replacement, polymeric composites, and tissue
engineering, the book also examines topics that are common to both dental and orthopedic fields, such as
osseointegration and infection management. Explore the current status and future possibilities of polymeric biomaterials
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in Polymers for Dental and Orthopedic Applications. A unique blend of technical information and practical insight, this
reference fosters the continued growth of a critically important field.
Featuring in-depth discussions on tensile and compressive properties, shear properties, strength, hardness,
environmental effects, and creep crack growth, "Mechanical Properties of Engineered Materials" considers computation
of principal stresses and strains, mechanical testing, plasticity in ceramics, metals, intermetallics, and polymers, materials
selection for thermal shock resistance, the analysis of failure mechanisms such as fatigue, fracture, and creep, and
fatigue life prediction. It is a top-shelf reference for professionals and students in materials, chemical, mechanical,
corrosion, industrial, civil, and maintenance engineering; and surface chemistry.
A multidisciplinary reference of engineering measurementtools, techniques, and applications—Volume 2 "When you can
measure what you are speaking about, and expressit in numbers, you know something about it; but when you
cannotmeasure it, when you cannot express it in numbers, your knowledgeis of a meager and unsatisfactory kind; it may
be the beginning ofknowledge, but you have scarcely in your thoughts advanced to thestage of science." — Lord Kelvin
Measurement falls at the heart of any engineering discipline andjob function. Whether engineers are attempting to
staterequirements quantitatively and demonstrate compliance; to trackprogress and predict results; or to analyze costs
and benefits,they must use the right tools and techniques to produce meaningful,useful data. The Handbook of
Measurement in Science and Engineering isthe most comprehensive, up-to-date reference set on
engineeringmeasurements—beyond anything on the market today. Encyclopedicin scope, Volume 2 spans several
disciplines—MaterialsProperties and Testing, Instrumentation, and MeasurementStandards—and covers: Viscosity
Measurement Corrosion Monitoring Thermal Conductivity of Engineering Materials Optical Methods for the Measurement
of ThermalConductivity Properties of Metals and Alloys Electrical Properties of Polymers Testing of Metallic Materials
Testing and Instrumental Analysis for Plastics Processing Analytical Tools for Estimation of ParticulateCompositeMaterial
Properties Input and Output Characteristics Measurement Standards and Accuracy Tribology Measurements Surface
Properties Measurement Plastics Testing Mechanical Properties of Polymers Nondestructive Inspection Ceramics
Testing Instrument Statics Signal Processing Bridge Transducers Units and Standards Measurement Uncertainty Data
Acquisition and Display Systems Vital for engineers, scientists, and technical managers inindustry and government,
Handbook of Measurement in Science andEngineering will also prove ideal for members of majorengineering
associations and academics and researchers atuniversities and laboratories.
How do engineering materials deform when bearing mechanical loads? To answer this crucial question, the book bridges
the gap between continuum mechanics and materials science. The different kinds of material deformation are explained
Page 9/10

Online Library Creep And Fatigue In Polymer Matrix Composites Woodhead Publishing Series In Composites
Science And Engineering
in detail. The book also discusses the physical processes occurring during the deformation of all classes of engineering
materials and shows how these materials can be strengthened to meet the design requirements. It provides the
knowledge needed in selecting the appropriate engineering material for a certain design problem. This book is both a
valuable textbook and a useful reference for graduate students and practising engineers.
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