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Fracture mechanics has established itself as an important discipline of growing
interest to those working to assess the safety, reliability and service life of
engineering structures and materials. In order to calculate the loading situation at
cracks and defects, nowadays numerical techniques like finite element method
(FEM) have become indispensable tools for a broad range of applications. The
present monograph provides an introduction to the essential concepts of fracture
mechanics, its main goal being to procure the special techniques for FEM
analysis of crack problems, which have to date only been mastered by experts.
All kinds of static, dynamic and fatigue fracture problems are treated in two- and
three-dimensional elastic and plastic structural components. The usage of the
various solution techniques is demonstrated by means of sample problems
selected from practical engineering case studies. The primary target group
includes graduate students, researchers in academia and engineers in practice.
Ceramic Materials: Science and Engineering is an up-to-date treatment of
ceramic science, engineering, and applications in a single, comprehensive text.
Building on a foundation of crystal structures, phase equilibria, defects, and the
mechanical properties of ceramic materials, students are shown how these
materials are processed for a wide diversity of applications in today's society.
Concepts such as how and why ions move, how ceramics interact with light and
magnetic fields, and how they respond to temperature changes are discussed in
the context of their applications. References to the art and history of ceramics are
included throughout the text, and a chapter is devoted to ceramics as gemstones.
This course-tested text now includes expanded chapters on the role of ceramics
in industry and their impact on the environment as well as a chapter devoted to
applications of ceramic materials in clean energy technologies. Also new are
expanded sets of text-specific homework problems and other resources for
instructors. The revised and updated Second Edition is further enhanced with
color illustrations throughout the text.
As a reference book, the Springer Handbook provides a comprehensive
exposition of the techniques and tools of experimental mechanics. An informative
introduction to each topic is provided, which advises the reader on suitable
techniques for practical applications. New topics include biological materials,
MEMS and NEMS, nanoindentation, digital photomechanics, photoacoustic
characterization, and atomic force microscopy in experimental solid mechanics.
Written and compiled by internationally renowned experts in the field, this book is
a timely, updated reference for both practitioners and researchers in science and
engineering.
This book offers a strong introduction to fundamental concepts on the basis of
materials science. It conveys the central issue of materials science,
distinguishing it from merely solid state physics and solid state chemistry, namely
to develop models that provide the relation between the microstructure and the
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properties. The book is meant to be used in the beginning of a materials science
and engineering study as well as throughout an entire undergraduate and even
graduate study as a solid background against which specialized texts can be
studied. Topics dealt with are "crystallography", "lattice defects", "microstructural
analysis", "phase equilibria and transformations" and "mechanical strength". After
the basic chapters the coverage of topics occurs to an extent surpassing what
can be offered in a freshman's course. About the author Prof. Mittemeijer is one
of the top scientists in materials science, whose perceptiveness and insight have
led to important achievements. This book witnesses of his knowledge and
panoramic overview and profound understanding of the field. He is a director of
the Max Planck Institute for Metals Research in Stuttgart.
Incorporating Sustainable Practice in Mechanics of Structures and Materials is a
collection of peer-reviewed papers presented at the 21st Australasian
Conference on the Mechanics of Structures and Materials (ACMSM21, Victoria,
University, Melbourne, Australia, 7th 10th of December 2010). The contributions
from academics, researchers and practisin
Tremendous advances in computer technologies and methods have precipitated
a great demand for refinements in the constitutive models of plasticity. Such
refinements include the development of a model that would account for material
anisotropy and produces results that compare well with experimental data. Key to
developing such models-and to meeting many other challenges in the field- is a
firm grasp of the principles of continuum mechanics and how they apply to the
formulation of plasticity theory. Also critical is understanding the experimental
aspects of plasticity and material anisotropy. Integrating the traditionally separate
subjects of continuum mechanics and plasticity, this book builds understanding in
all of those areas. Part I provides systematic, comprehensive coverage of
continuum mechanics, from a review of Carteisian tensors to the relevant
conservation laws and constitutive equation. Part II offers an exhaustive
presentation of the continuum theory of plasticity. This includes a unique
treatment of the experimental aspects of plasticity, covers anisotropic plasticity,
and incorporates recent research results related to the endochronic theory of
plasticity obtained by the author and his colleagues. By bringing all of these
together in one book, Continuum Mechanics and Plasticity facilitates the learning
of solid mechanics. Its readers will be well prepared for pursuing either research
related to the mechanical behavior of engineering materials or developmental
work in engineering analysis and design.
This title brings together a variety of papers presented at the 9th annual Meso
meeting in 2007. The topics selected for Meso 2007 are designed to illustrate the
relation of thresholds to multiscaling: Flow through capillary tubes in contrast to
pipes Laminar and turbulent flow transition Heat convection of thin wires in
contrast to cylinders Electrical conductance of macro- and nano-circuits Rubbery
and glassy polymers Single- and poly-crystal behavior Strength of wires and
round cylindrical bars Uni-axial and multi-axial material: linear and non-linear
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response Thin and thick plate behavior Brittle and ductile fracture Small and large
crack growth behavior Low and high temperature effects Local and global
material property characteristics Small and large bodies: size and time effects
Specimen and structure
This book presents the select proceedings of the 14th International Conference on
Vibration Problems (ICOVP 2019) held in Crete, Greece. The volume brings together
contributions from researchers working on vibration related problems in a wide variety
of engineering disciplines such as mechanical engineering, wind and earthquake
engineering, nuclear engineering, aeronautics, robotics, and transport systems. The
focus is on latest developments and cutting-edge methods in wave mechanics and
vibrations, and includes theoretical, experimental, as well as applied studies. The range
of topics and the up-to-date results covered in this volume make this interesting for
students, researchers, and professionals alike.
The ultimate resource for designers, engineers, and analyst working with calculations of
loads and stress.
Presenting a wealth of completely revised examples and new information, Introduction
to Composite Materials Design, Second Edition greatly improves on the bestselling first
edition. It incorporates state-of-the-art advances in knowledge and design methods that
have taken place over the last 10 years, yet maintains the distinguishing features and
vital content of the original. New material in this second edition: Introduces new
background topics, including design for reliability and fracture mechanics Revises and
updates information on polymer matrices, modern fibers (e.g., carbon nanotubes,
Basalt, Vectran) and fiber forms such as textiles/fabrics Includes new information on
Vacuum Assisted Resin Transfer Molding (VARTM) Incorporates major advances in
prediction of unidirectional-lamina properties Reworks sections on material failure,
including the most advanced prediction and design methodologies, such as in situ
strength and Mohr-Coulomb criterion, etc. Covers all aspects of preliminary design,
relegating finite element analysis to a separate textbook Discusses methodology used
to perform damage mechanics analysis of laminated composites accounting for the
main damage modes: longitudinal tension, longitudinal compression, transverse
tension, in-plane shear, and transverse compression Presents in-depth analysis of
composites reinforced with plain, twill, and satin weaves, as well as with random fiber
reinforcements Expands the analysis of thin walled beams with newly developed
examples and MATLAB® code Addresses external strengthening of reinforcedconcrete beams, columns, and structural members subjected to both axial and bending
loads The author distributes 78 fully developed examples throughout the book to
illustrate the application of presented analysis techniques and design methodology,
making this textbook ideally suited for self-study. Requiring no more than senior
undergraduate-level understanding of math and mechanics, it remains an invaluable
tool for students in the engineering disciplines, as well as for self-studying, practicing
engineers.
Proceedings of a symposium sponsored by the Shaping and Forming Committee of the
Materials Processing and Manufacturing Division (MPMD) and the Mechanical Behavior
Committee (Jt. SMD/ASM-MSCTS) of the Structural Materials Division (SMD) of TMS
(The Minerals, Metals & Materials Society) and held during the 2002 TMS Annual
Meeting in Seattle, Washington February 17-21,2002.
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An understanding of the mechanical properties of unsaturated soilsis crucial for
geotechnical engineers worldwide, as well as tothose concerned with the interaction of
structures with the ground.This book deals principally with fine-grained clays and silts,
orsoils containing coarser sand and gravel particles but with asignificant percentage of
fines. The study of unsaturated soil is a practical subject, linkingfundamental science to
nature. Soils in general are inherentlyvariable and their behaviour is not easy to analyse
or predict, andunsaturated soils raise the complexity to a higher level. Evenamongst
practicing engineers, there is often lack of awareness ofthe intricacies of the subject.
This book offers a perspective ofunsaturated soils based on recent research and
demonstrates howthis dovetails with the general discipline of soil mechanics. Following
an introduction to the basic soil variables, thephases, the phase interactions and the
relevance of soil structure,an up-to-date review of laboratory testing techniques is
presented.This includes suction measurement and control techniques intriaxial cell
testing. This is followed by an introduction tostress state variables, critical state and
theoretical models inunsaturated soils. A detailed description of the thermodynamic
principles asapplied to multi-phase materials under equilibrium conditionsfollows. These
principles are then used to explore and develop afundamental theoretical basis for
analysing unsaturated soils. Soilstructure is broken down into its component parts to
developequations describing the dual stress regime. The critical statestrength and
compression characteristics of unsaturated soils areexamined and it is shown how the
behaviour may be viewed as athree-dimensional model in dimensionless stress-volume
space. Theanalysis is then extended to the work input into unsaturated soilsand the
development of conjugate stress, volumetric andstrain-increment variables. These are
used to examine themicromechanical behaviour of kaolin specimens subjected to
triaxialshear strength tests and lead to observations not detectable byother means.
Unsaturated Soils: A fundamental interpretation of soilbehaviour covers a rapidly
advancing area of study, researchand engineering practice and offers a deeper
appreciation of thekey characteristics of unsaturated soil. It provides students
andresearchers with a framework for understanding soil behaviour anddemonstrates
how to interpret experimental strength and compressiondata. provides engineers with a
deeper appreciation of keycharacteristics of unsaturated soils covers a rapidly
advancing area of study, research andengineering practice provides students and
researchers a framework for understandingsoil behaviour shows how to interpret
experimental data on strength andcompression the limited number of books on the
subject are all out ofdate
Food Process Engineering and Technology, Third Edition combines scientific depth
with practical usefulness, creating a tool for graduate students and practicing food
engineers, technologists and researchers looking for the latest information on
transformation and preservation processes and process control and plant hygiene
topics. This fully updated edition provides recent research and developments in the
area, features sections on elements of food plant design, an introductory section on the
elements of classical fluid mechanics, a section on non-thermal processes, and recent
technologies, such as freeze concentration, osmotic dehydration, and active packaging
that are discussed in detail. Provides a strong emphasis on the relationship between
engineering and product quality/safety Considers cost and environmental factors
Presents a fully updated, adequate review of recent research and developments in the
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area Includes a new, full chapter on elements of food plant design Covers recent
technologies, such as freeze concentration, osmotic dehydration, and active packaging
that are discussed in detail
Structural analysis is the corner stone of civil engineering and all students must obtain a
thorough understanding of the techniques available to analyse and predict stress in any
structure. The new edition of this popular textbook provides the student with a
comprehensive introduction to all types of structural and stress analysis, starting from
an explanation of the basic principles of statics, normal and shear force and bending
moments and torsion. Building on the success of the first edition, new material on
structural dynamics and finite element method has been included. Virtually no prior
knowledge of structures is assumed and students requiring an accessible and
comprehensive insight into stress analysis will find no better book available. Provides a
comprehensive overview of the subject providing an invaluable resource to
undergraduate civil engineers and others new to the subject Includes numerous worked
examples and problems to aide in the learning process and develop knowledge and
skills Ideal for classroom and training course usage providing relevant pedagogy

From Materials to Structures: Advancement through Innovation is a collection of
peer-reviewed papers presented at the 22nd Australasian Conference on the
Mechanics of Structures and Materials (ACMSM22) held in Sydney Australia,
from 11-14 December 2012 by academics, researchers and practising engineers
mainly from Australasia and the Asia-Pacific r
One of the most important subjects for any student of engineering or materials to
master is the behaviour of materials and structures under load. The way in which
they react to applied forces, the deflections resulting and the stresses and strains
set up in the bodies concerned are all vital considerations when designing a
mechanical component such that it will not fail under predicted load during its
service lifetime. Building upon the fundamentals established in the introductory
volume Mechanics of Materials 1, this book extends the scope of material
covered into more complex areas such as unsymmetrical bending, loading and
deflection of struts, rings, discs, cylinders plates, diaphragms and thin walled
sections. There is a new treatment of the Finite Element Method of analysis, and
more advanced topics such as contact and residual stresses, stress
concentrations, fatigue, creep and fracture are also covered. Each chapter
contains a summary of the essential formulae which are developed in the
chapter, and a large number of worked examples which progress in level of
difficulty as the principles are enlarged upon. In addition, each chapter concludes
with an extensive selection of problems for solution by the student, mostly
examination questions from professional and academic bodies, which are graded
according to difficulty and furnished with answers at the end.
A compact presentation of the foundations, current state of the art, recent
developments and research directions of all essential techniques related to the
mechanics of composite materials and structures. Special emphasis is placed on
classic and recently developed theories of composite laminated beams, plates
and shells, micromechanics, impact and damage analysis, mechanics of textile
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structural composites, high strain rate testing and non-destructive testing of
composite materials and structures. Topics of growing importance are
addressed, such as: numerical methods and optimisation, identification and
damage monitoring. The latest results are presented on the art of modelling
smart composites, optimal design with advanced materials, and industrial
applications. Each section of the book is written by internationally recognised
experts who have dedicated most of their research work to a particular field.
Readership: Postgraduate students, researchers and engineers in the field of
composites. Undergraduate students will benefit from the treatment of the
foundations of the mechanics of composite materials and structures.
Mechanics of Materials, Second Edition, Volume 2 presents discussions and
worked examples of the behavior of solid bodies under load. The book covers the
components and their respective mechanical behavior. The coverage of the text
includes components such cylinders, struts, and diaphragms. The book covers
the methods for analyzing experimental stress; torsion of non-circular and thinwalled sections; and strains beyond the elastic limit. Fatigue, creep, and fracture
are also discussed. The text will be of great use to undergraduate and
practitioners of various engineering braches, such as materials engineering and
structural engineering.
Translation of hugely successful book aimed at advanced undergraduates,
graduate students and researchers.
This book balances introduction to the basic concepts of the mechanical behavior
of composite materials and laminated composite structures. It covers topics from
micromechanics and macromechanics to lamination theory and plate bending,
buckling, and vibration, clarifying the physical significance of composite
materials. In addition to the materials covered in the first edition, this book
includes more theory-experiment comparisons and updated information on the
design of composite materials.
This practical guide provides the best introduction to large deformation material
point method (MPM) simulations for geotechnical engineering. It provides the
basic theory, discusses the different numerical features used in large deformation
simulations, and presents a number of applications -- providing references,
examples and guidance when using MPM for practical applications. MPM covers
problems in static and dynamic situations within a common framework. It also
opens new frontiers in geotechnical modelling and numerical analysis. It
represents a powerful tool for exploring large deformation behaviours of soils,
structures and fluids, and their interactions, such as internal and external erosion,
and post-liquefaction analysis; for instance the post-failure liquid-like behaviours
of landslides, penetration problems such as CPT and pile installation, and
scouring problems related to underwater pipelines. In the recent years, MPM has
developed enough for its practical use in industry, apart from the increasing
interest in the academic world.
This systematic exploration of real-world stress analysis has been completely updated
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to reflect state-of-the-art methods and applications now used in aeronautical, civil, and
mechanical engineering, and engineering mechanics. Distinguished by its exceptional
visual interpretations of solutions, Advanced Mechanics of Materials and Applied
Elasticity offers in-depth coverage for both students and engineers. The authors
carefully balance comprehensive treatments of solid mechanics, elasticity, and
computer-oriented numerical methods—preparing readers for both advanced study and
professional practice in design and analysis. This major revision contains many new,
fully reworked, illustrative examples and an updated problem set—including many
problems taken directly from modern practice. It offers extensive content improvements
throughout, beginning with an all-new introductory chapter on the fundamentals of
materials mechanics and elasticity. Readers will find new and updated coverage of
plastic behavior, three-dimensional Mohr’s circles, energy and variational methods,
materials, beams, failure criteria, fracture mechanics, compound cylinders, shrink fits,
buckling of stepped columns, common shell types, and many other topics. The authors
present significantly expanded and updated coverage of stress concentration factors
and contact stress developments. Finally, they fully introduce computer-oriented
approaches in a comprehensive new chapter on the finite element method.
Developed from the author's graduate-level course on advanced mechanics of
composite materials, Finite Element Analysis of Composite Materials with Abaqus
shows how powerful finite element tools address practical problems in the structural
analysis of composites. Unlike other texts, this one takes the theory to a hands-on level
by actually solving
These proceedings present a selection of papers presented at the 3rd International
Conference on Materials Mechanics and Management 2017 (IMMM 2017), which was
jointly organized by the Departments of Civil Engineering, Mechanical Engineering and
Architecture of College of Engineering Trivandrum. Developments in the fields of
materials, mechanics and management have paved the way for overall improvements
in all aspects of human life. The quest for meeting the requirements of the rapidly
increasing population has led to revolutionary construction and production technologies
aiming at optimum management and use of natural resources. The objective of this
conference was to bring together experts from academic institutions, industries,
research organizations and professionals for sharing of knowledge, expertise and
experience in the emerging trends related to Civil Engineering, Mechanical Engineering
and Architecture. IMMM 2017 provided opportunities for young researchers to actively
engage in research discussions, new research interests, research ethics and
professional development.
This edition comprehensively updates the field of fracture mechanics by including
details of the latest research programmes. It contains new material on non-metals,
design issues and statistical aspects. The application of fracture mechanics to different
types of materials is stressed.
This 2006 book combines modern and traditional solid mechanics topics in a coherent
theoretical framework.
Advances in Engineering Materials, Structures and Systems: Innovations, Mechanics
and Applications comprises 411 papers that were presented at SEMC 2019, the
Seventh International Conference on Structural Engineering, Mechanics and
Computation, held in Cape Town, South Africa, from 2 to 4 September 2019. The
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subject matter reflects the broad scope of SEMC conferences, and covers a wide
variety of engineering materials (both traditional and innovative) and many types of
structures. The many topics featured in these Proceedings can be classified into six
broad categories that deal with: (i) the mechanics of materials and fluids (elasticity,
plasticity, flow through porous media, fluid dynamics, fracture, fatigue, damage,
delamination, corrosion, bond, creep, shrinkage, etc); (ii) the mechanics of structures
and systems (structural dynamics, vibration, seismic response, soil-structure
interaction, fluid-structure interaction, response to blast and impact, response to fire,
structural stability, buckling, collapse behaviour); (iii) the numerical modelling and
experimental testing of materials and structures (numerical methods, simulation
techniques, multi-scale modelling, computational modelling, laboratory testing, field
testing, experimental measurements); (iv) innovations and special structures
(nanostructures, adaptive structures, smart structures, composite structures, bioinspired structures, shell structures, membranes, space structures, lightweight
structures, long-span structures, tall buildings, wind turbines, etc); (v) design in
traditional engineering materials (steel, concrete, steel-concrete composite, aluminium,
masonry, timber, glass); (vi) the process of structural engineering (conceptualisation,
planning, analysis, design, optimization, construction, assembly, manufacture, testing,
maintenance, monitoring, assessment, repair, strengthening, retrofitting,
decommissioning). The SEMC 2019 Proceedings will be of interest to civil, structural,
mechanical, marine and aerospace engineers. Researchers, developers, practitioners
and academics in these disciplines will find them useful. Two versions of the papers are
available. Short versions, intended to be concise but self-contained summaries of the
full papers, are in this printed book. The full versions of the papers are in the e-book.
This leading book in the field focuses on what materials specifications and design are
most effective based on function and actual load-carrying capacity. Written in an
accessible style, it emphasizes the basics, such as design, equilibrium, material
behavior and geometry of deformation in simple structures or machines. Readers will
also find a thorough treatment of stress, strain, and the stress-strain relationships.
These topics are covered before the customary treatments of axial loading, torsion,
flexure, and buckling.
The articles in this book review hybrid experimental-computational methods applied to
soft tissues which have been developed by worldwide specialists in the field. People
developing computational models of soft tissues and organs will find solutions for
calibrating the material parameters of their models; people performing tests on soft
tissues will learn what to extract from the data and how to use these data for their
models and people worried about the complexity of the biomechanical behavior of soft
tissues will find relevant approaches to address this complexity.
Recent developments in engineering and technology have brought about serious and
enlarged demands for reliability, safety and economy in wide range of fields such as
aeronautics, nuclear engineering, civil and structural engineering, automotive and
production industry. This, in turn, has caused more interest in continuum damage
mechanics and its engineering applications. This book aims to give a concise overview
of the current state of damage mechanics, and then to show the fascinating possibility
of this promising branch of mechanics, and to provide researchers, engineers and
graduate students with an intelligible and self-contained textbook. The book consists of
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two parts and an appendix. Part I is concerned with the foundation of continuum
damage mechanics. Basic concepts of material damage and the mechanical
representation of damage state of various kinds are described in Chapters 1 and 2. In
Chapters 3-5, irreversible thermodynamics, thermodynamic constitutive theory and its
application to the modeling of the constitutive and the evolution equations of damaged
materials are descried as a systematic basis for the subsequent development
throughout the book. Part II describes the application of the fundamental theories
developed in Part I to typical damage and fracture problems encountered in various
fields of the current engineering. Important engineering aspects of elastic-plastic or
ductile damage, their damage mechanics modeling and their further refinement are first
discussed in Chapter 6. Chapters 7 and 8 are concerned with the modeling of fatigue,
creep, creep-fatigue and their engineering application. Damage mechanics modeling of
complicated crack closure behavior in elastic-brittle and composite materials are
discussed in Chapters 9 and 10. In Chapter 11, applicability of the local approach to
fracture by means of damage mechanics and finite element method, and the ensuing
mathematical and numerical problems are briefly discussed. A proper understanding of
the subject matter requires knowledge of tensor algebra and tensor calculus. At the end
of this book, therefore, the foundations of tensor analysis are presented in the
Appendix, especially for readers with insufficient mathematical background, but with
keen interest in this exciting field of mechanics.
This text provides a teachable and readable approach to transport phenomena
(momentum, heat, and mass transport) by providing numerous examples and
applications, which are particularly important to metallurgical, ceramic, and materials
engineers. Because the authors feel that it is important for students and practicing
engineers to visualize the physical situations, they have attempted to lead the reader
through the development and solution of the relevant differential equations by applying
the familiar principles of conservation to numerous situations and by including many
worked examples in each chapter. The book is organized in a manner characteristic of
other texts in transport phenomena. Section I deals with the properties and mechanics
of fluid motion; Section II with thermal properties and heat transfer; and Section III with
diffusion and mass transfer. The authors depart from tradition by building on a
presumed understanding of the relationships between the structure and properties of
matter, particularly in the chapters devoted to the transport properties (viscosity,
thermal conductivity, and the diffusion coefficients). In addition, generous portions of
the text, numerous examples, and many problems at the ends of the chapters apply
transport phenomena to materials processing.
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