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Inverse Problems and Solutions Springer Science
& Business Media

This book is about the use of fracture mechanics
for the solution of practical problems; academic
rigor is not at issue and dealt with only in as far as
it improves insight and understanding; it often
concerns secondary errors in engineering.
Knowledge of (ignorance of) such basic input as
loads and stresses in practical cases may cause
errors far overshadowing those introduced by
shortcomings of fracture mechanics and necessary
approximations; this is amply demonstrated in the
text. | have presented more than three dozen
40-hour courses on fracture mechanics and
damage tolerance analysis, so that | have probably
more experience in teaching the subject than
anyone else. | learned more than the students, and
became cognizant of difficulties and of the real
concerns in applications. In particular | found,
how a subject should be explained to appeal to the
practicing engineer to demonstrate that his
practical problem can indeed be solved with
engineering methods. This experience is reflected
in the presenta tions in this book. Sufficient
background is provided for an understanding of
the issues, but pragamatism prevails. Mathematics
cannot be avoided, but they are presented in a way
that appeals to insight and intuition, in lieu of
formal derivations which would show but the
mathematical skill of the writer.

Fundament al s and Appli cati ons,
Third Edition Springer Science &
Busi ness Medi a

It is weH known that the
traditional failure criteria
cannot adequately explain failures
whi ch occur at a nom nal stress

| evel considerably |lower than the
ultimate strength of the material.
The current procedure for
predicting the safe | oads or safe
useful life of a structural nenber
has been evol ved around the

di scipline oflinear fracture
nmechani cs. Thi s approach

i ntroduces the concept of a crack
ext ensi on force which can be used
to rank materials in some order of
fracture resistance. The idea is
to determ ne the | argest crack
that a material will tolerate
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wi thout failure. Laboratory methodsg chapter on the structural integrity

for characterizing the fracture

t oughness of many engi neering
materials are now avail able. Wile
t hese test data are useful for
provi di ng some rough gui dance in
the choice of materials, it is not
cl ear how they could be used in
the design of a structure. The
under standi ng of the rel ationship
bet ween | aboratory tests and
fracture design of structures is,
to say the |least, deficient.
Fracture nechanics is presently at
astandstill until the basic

probl enms of scaling from

| aboratory nodels to fuH size
structures and m xed node crack
propagation are resolved. The
answers to these questions require
sonme basi ¢ understandi ng ofthe
theory and will not be found by
testing nore specinmens. The
current theory of fracture is

i nadequate for many reasons. First
of aH it can only treat idealized
probl ens where the applied | oad
must be directed normal to the
crack pl ane.

Solution of Elastic-plastic Fracture
Mechanics Problems by the Finite
Element Code Mavis Fracture
Mechanicslnverse Problems and
Solutions

A Practical Approach to Fracture
Mechanics provides a concise
overview on the fundamental
concepts of fracture mechanics,
discussing linear elastic fracture
mechanics, fracture toughness,
ductile fracture, slow crack
propagation, structural integrity,
and more. The book outlines
analytical and experimental
methods for determining the
fracture resistance of mechanical
and structural components, also
demonstrating the use of fracture
mechanics in failure analysis,
reinforcement of cracked
structures, and remaining life
estimation. The characteristics of
crack propagation induced by
fatigue, stress-corrosion, creep,
and absorbed hydrogen are also

analysis of cracked components
alongside a real integrity
assessment. This book will be
especially useful for students in
mechanical, civil, industrial,
metallurgical, aeronautical and
chemical engineering, and for
professional engineers looking for a
refresher on core principles.
Concisely outlines the underlying
fundamentals of fracture mechanics,
making physical concepts clear and
simple and providing easily-
understood applied examples
Includes solved problems of the
most common calculations, along
with step-by-step procedures to
perform widely-used methods in
fracture mechanics Demonstrates
how to determine stress intensity
factors and fracture toughness,
estimate crack growth rate,
calculate failure load, and other

methods and techniques

Problems of Fracture Mechanics and Fatigue
Courier Corporation

Fracture Mechanics is an essential tool to
evaluate whether a component is likely to fil or
not. This book has been written in a simple and
step-wise manner to help readers familiarise with
the basic and advanced topics. Additionally it
has over 185 illustrations to further reinforce and
simplify the learning process. With this coverage,
the book will be useful to professionals and
students of engineering.

Finnie's Notes on Fracture Mechanics Springer
Science & Business Media

The Integral Equation method developed by Major
Montulli alows solution for Stress Intensity
Factorsfor closed crack, general shaped bodies.
This thesis studies one complete example problem
using the Integral Equation method for a closed
crack, right circular cylindrical geometry. In
addition, techniques and computer software are
developed for use with the example problem and
for any future practical problems that may be
studied.

Boundary Element Analysisin
Computational Fracture M echanics
Universities Press

It isdifficult to do justice to fracture
mechanics in a textbook, for the subject
encompasses so many disciplines. A generad

discussed. The book concludes with gyryey of the field would serve no purpose
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other than give a collection of references. The second edition of the book contains four new  quirements was the theme and emphasi zed

present book by Professor E. E. Gdoutosis
refreshing because it does not fall into the
esoteric tradition of outlining equations and
results. Basic ideas and underlying principles
are clearly explained as to how they are used in
application. The presentations are concise and
each topic can be understood by advanced
undergraduates in material science and
continuum mechanics. The book is highly
recommended not only as atext in fracture
mechanics but also as areference to those
interested in the general aspects of failure
analysis. In addition to providing an in-depth
review of the analytical methods for evaluating

chaptersin addition to the ten chapters of the
first edition. The fourteen chapters of the book
cover the basic principles and traditional

in many of the technical presentations that
amounted to approximately ninety (90)
apers.

applications, as well as the |atest developments gjgh Non-Classical Problems of Fracture
of fracture mechanics as applied to problems of \1achanics Elsevier

composite materials, thin films,
nanoindentation and cementitious materials.
Thus the book provides an introductory
coverage of the traditional and contemporary
applications of fracture mechanicsin problems
of utmost technological importance. With the
addition of the four new chapters the book
presents a comprehensive treatment of fracture
mechanics. It includes the basic principles and

the fundamental quantities used in linear elastic traditional applications as well as the new

fracture mechanics, various criteria are
discussed re:O. ecting their limitations and
applications. Par ticular emphases are given to
predicting crack initiation, subcritical growth
and the onset of rapid fracture from asingle
criterion. Those modelsin which it is assumed

frontiers of research of fracture mechanics
during the last three decades in topics of

contemporary importance, like composites, thin

films, nanoindentation and cementitious
materials. The book contains fifty example
problems and more than two hundred unsolved

that the crack extends from tip to tip rely on the problems. A "Solutions Manual" is available

specific surface energy concept. The
differencesin the global and energy states
before and after crack extension were
associated with the energy required to create a
unit area of crack surface. Applications were
limited by the requirement of self-similar crack
growth.

Dynamic Fracture of Piezoelectric
Materials TataMcGraw-Hill Education
This book presents an analysis of eight non-
classical problems of fracture and failure
mechanics mainly obtained by researchin
the department of dynamics and stability of
continuum of the S. P. Timoshenko
Institute of Mechanics of the National
Academy of Sciences of Ukraine (NAS of
Ukraine). It focusses on the application of
the 3D (three-dimensional) theories of
stability, dynamics, and statics of solid
mechanics to the investigation of non-
classical problems of fracture and failure
mechanics.

Fracture Mechanics Springer Science &
Business Media

New developments in the applications of
fracture mechanics to engineering problems
have taken place in the last years. Composite
materials have extensively been used in
engineering problems. Quasi-brittle materials
including concrete, cement pastes, rock, sail,
etc. all benefit from these devel opments.
Layered materials and especially thin
film/substrate systems are becoming important
in small volume systems used in micro and
nanoel ectromechancial systems (MEMS and
NEMS). Nanostructured materials are being
introduced in our every day life. In al these
problems fracture mechanics plays a major
role for the prediction of failure and safe
design of materials and structures. These new
challenges motivated the author to proceed
with the second edition of the book. The
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upon reguest for course instructors from the
author.

Partecipation to Trhe Numerical Round
Robin Organized by the EGF Elsevier

An International Conference on the
Application of Fracture Mechanicsto Ma
terials and Structures was held at the Hotel
Kolpinghaus in Freiburg, West Ger many,
June 20-24, 1983. It was attended by more
than 250 participants from different
countries which include Austria, Canada,
Czechoslovakia, Democratic Republic of
Germany, Denmark, Federal Republic of
Germany, Finland, France, Greece,
Hungary, Isradl, Italy, Japan, Netherlands,
Norway, People's Republic of China,
Portugal, Sweden, Switzerland, United
Kingdom, United States of America, USSR
and Y ugoslavia. Conference Co-Chairmen
were Professor G. C. Sih, Lehigh
University, Bethle hem, Pennsylvania, U.
S. A., Dr. E. Sommer, Fraunhofer-Institut
fur Werkstoff mechanik, Freiburg, FRG
and Professor W. Dahl, Rheinisch-
Westfalische Technische Hochschule,
Aachen, FRG. Dr. Wenrich, asthe
representative of the Land Baden-
WUrttemberg, delivered the opening
address with the remarks that International
Conferences can serve the means to further
enhance the technology development of a
country. He empha sized that the Federal
Republic of Germany is presently in need
of strengthening the engineering manpower
in order to keep her in a competitive
position. The Conference was officially
cast off with the leading plenary lectures
that under lined the theme of the technical
lectures for the first day. This pattern was
observed for the five-day meeting. The
interplay between material and design re
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It isweH known that the traditional failure
criteria cannot adequately explain failures
which occur at anominal stress level
considerably lower than the ultimate strength
of the material. The current procedure for
predicting the safe loads or safe useful life of a
structural member has been evolved around the
discipline oflinear fracture mechanics. This
approach introduces the concept of a crack
extension force which can be used to rank
materials in some order of fracture resistance.
The ideaisto determine the largest crack that a
material will tolerate without failure.
Laboratory methods for characterizing the
fracture toughness of many engineering
materials are now available. While these test
data are useful for providing some rough
guidance in the choice of materials, it is not
clear how they could be used in the design of a
structure. The understanding of the
relationship between laboratory tests and
fracture design of structuresis, to say the least,
deficient. Fracture mechanicsis presently at
astandstill until the basic problems of scaling
from laboratory models to fuH size structures
and mixed mode crack propagation are
resolved. The answers to these questions
require some basic understanding ofthe theory
and will not be found by testing more
specimens. The current theory of fractureis
Inadequate for many reasons. First of aH it can
only treat idealized problems where the
applied load must be directed normal to the
crack plane.

Numerical Fracture Mechanics Springer Nature
The purpose of this book isto present, describe
and demonstrate the use of numerical methodsin
solving crack problemsin fracture mechanics. The
text concentrates, to alarge extent, on the
application of the Boundary Element Method
(BEM) to fracture mechanics, although an up-to-
date account of recent advances in other numerical
methods such as the Finite Element Method is also
presented. The book is an integrated presentation
of modem numerical fracture mechanics, it
contains a compilation of the work of many
researchers as well as accounting for some of
authors most recent work on the subject. It is
hoped that this book will bridge the gap that exists
between specialist books on theoretical fracture
mechanics on one hand, and texts on numerical
methods on the other. Although most of the
methods presented are the latest developmentsin
the field of numerical fracture mechanics, the
authors have also included some simple techniques
which are essential for understanding the physical
principles that govern crack problemsin general.
Different numerical techniques are described in
detail and where possible simple examples are
included, as well astest results for more
complicated problems. The book consists of six
chapters. Thefirst chapter initially describes the
historical development of theoretical fracture
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mechanics, before proceeding to present thebasic - components Offersinteresting, practical,

concepts such as energy balance, stressintensity
factors, residual strength and fatigue crack growth
aswell as briefly describing the importance of
stress intensity factorsin corrosion and residual
stress cracking.

Structural Problemsin Search of Fracture
Mechanics Solutions Elsevier

Fracture Mechanicslnverse Problems and
SolutionsSpringer Science & Business Media
Proceedings of the International Conference
on Application of Fracture Mechanicsto
Materials and Structures, held at the Hotel
Kolpinghaus, Freiburg, F.R.G., June 20-24,
1983 Springer Science & Business Media
This book presents, in aunified manner, a
variety of topicsin Continuum and Fracture
Mechanics: energy methods, conservation
laws, mathematical methods to solve two-
dimensional and three-dimensional crack
problems. Moreover, a series of new subjects
IS presented in a straightforward manner,
accessible to under-graduate students.
Emphasizing physical or experimental back-
grounds, then analysis and theoretical results,
this monograph is intended for use by students
and researchers in solid mechanics, mechanica
engineering and applied mathematics.
Fracture Mechanics of Piezoelectric
Solidswith Interface Cracks Tata
McGraw-Hill Education

This textbook consists primarily of notes by
lain Finnie who taught a popular course on
fracture mechanics at the University of
Californiaat Berkeley. It presents a
comprehensive and detailed exposition of
fracture, the fundamentals of fracture
mechanics and procedures for the safe
design of engineering components made
from metal alloys, brittle materialslike
glasses and ceramics, and composites.
Interesting and practical problems are listed
at the end of most chaptersto give the
student practice in applying the theory. A
solutions manual is provided to the
instructor. The text presents a unified
perspective of fracture with a strong
fundamental foundation and practical
applications. In addition to its role as a text,
this reference would be invaluable for the
practicing engineer who isinvolved in the
design and evaluation of components that
are fracture critical. This book also:
Presents details of derivations of the basic
eguations of fracture mechanics and the
historical context of the development of
fracture theory and methodology Treats
linear and nonlinear fracture mechanics
methodol ogies beginning with areview of
the basic equations of solid mechanics
followed by solutions useful in fracture
prediction Illustrates the basis of linear
elastic fracture mechanics (LEFM),
practical applications of LEFM in the
design of fracture-tolerant structural
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classroom proven problems at the end of

criteriadescribe the failure of these
materials. The increased attention paid to

most chapters Includes instructor's solutions experimental rock fracture mechanics has

manual

The Distributed Dislocation Technique CRC Press
This second Jerry L. Swedlow Memorial Lecture
presents afew significant developmentsin fracture
mechanics that occurred over the past 25 years and
some unresolved problems relating to materials
and design and to technology transfer and
education. Examples of some accomplishments
and problems needing solutions are presented in
areas of fracture toughness, including elastic,

€l astic-plastic and short cracks, and of
environmental effects.

Fracture Mechanics ASTM International

This book provides a comprehensive study of
cracks situated at the interface of two piezoelectric
materials. It discusses different electric boundary
conditions along the crack faces, in particular the
cases of electrically permeable, impermeable,
partially permeable, and conducting cracks. The
book also elaborates on a new technique for the
determination of electromechanical fields at the
tips of interface cracks in finite sized piezoceramic
bodies of arbitrary shape under different load
types. It solves scientific problems of solid
mechanics in connection with the investigation of
electromechanical fields in piezoceramic bodies
with interface cracks, and develops calculation
models and solution methods for plane fracture
mechanical problems for piecewise homogeneous
piezoceramic bodies with cracks at the interfaces.
It discusses the “open” crack model, which leads
to aphysically unrealistic oscillating singularity at
the crack tips, and the contact zone model for in-
plane straight interface cracks between two
dissimilar piezoelectric materials. It also
investigates the model of a crack with electro-
mechanical pre-fracture zones. The formulated
problems are reduced to problems of linear
relationship, which correspond to different crack
models, and their exact analytical solutions are
found. The book presentsin detail the expressions
for stress and electric displacement intensity
factors, aswell asfor the energy release rate. The
influence of the electric permittivity of the crack,
the mechanical load and the electric field upon the
electro-elastic state, as well as the main fracture
mechanical parameters, are analyzed and clearly
illustrated. This book addresses postgraduate
students, university teachers and researchers
dealing with the problems of fracture mechanics of
piezoelectric materials, as well as engineers who
are active in the analysis of strength and durability
of piezoelectric constructions.

Fracture Mechanics of Multifield Materials
Springer Science & Business Media

Fracture is a natural reaction of solidsto
relieve stress and shed excess energy. The
fragility of solidsis aconstant threat to our
survival aswe drive over abridge, go through
atunnel, or even inside a building. This book
weaves together the essential concepts
underlying fracture mechanics.

Elements of Fracture Mechanics Springer
The analysis of crack problems through
fracture mechanics has been applied to the
study of materials such as glass, metals and

ceramics because relatively simple fracture
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led to major contributions to the solving of
geophysical problems. The text presents a
concise treatment of the physics and
mathematics of arepresentative selection of
problems from areas such as earthquake
mechanics and prediction, hydraulic
fracturing, hot dry rock geothermal energy,
fault mechanics, and dynamic
fragmentation.

An Introduction Springer Science &
Business Media

This book is concerned with the numerical
solution of crack problems. The techniques
to be developed are particularly appropriate
when cracks are relatively short, and are
growing in the neighbourhood of some
stress raising feature, causing arelatively
steep stress gradient. It is therefore
practicable to represent the geometry in an
idealised way, so that a precise solution
may be obtained. This contrasts with, say,
the finite element method in which the
geometry is modelled exactly, but the
subsequent solution is approximate, and
computationally more taxing. The family of
techniques presented in this book, based
loosely on the pioneering work of Eshelby
in the late 1950's, and developed by
Erdogan, Keer, Mura and many others cited
in the text, present an attractive alternative.
The basic ideais to use the superposition of
the stress field present in the unfiawed
body, together with an unknown
distribution of 'strain nucle’ (in this book,
the strain nucleus employed is the
dislocation), chosen so that the crack faces
become traction-free. The solution used for
the stressfield for the nucleusis chosen so
that other boundary conditions are satisfied.
The technique is therefore efficient, and
may be used to model the evolution of a
developing crack in two or three
dimensions. Solution techniques are
described in some detail, and the book
should be readily accessible to most
engineers, whilst preserving the rigour
demanded by the researcher who wishesto

develop the method itself.

Fracture Mechanics ASTM International

On Fracture Mechanics A major objective of
engineering design is the determination of the
geometry and dimensions of machine or structural
elements and the selection of material in such a
way that the elements perform their operating
function in an efficient, safe and economic
manner. For this reason the results of stress
analysis are coupled with an appropriate failure
criterion. Traditional failure criteria based on
maximum stress, strain or energy density cannot
adequately explain many structural failures that
occurred at stress levels considerably lower than
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the ultimate strength of the material. On the other
hand, experiments performed by Griffith in 1921
on glassfibersled to the conclusion that the
strength of real materialsis much smaller, typically
by two orders of magnitude, than the theoretical
strength. The discipline of fracture mechanics has
been created in an effort to explain these
phenomena. It is based on the realistic assumption
that all materials contain crack-like defects from
which failure initiates. Defects can existin a
material due to its composition, as second-phase
particles, debonds in composites, etc. , they can be
introduced into a structure during fabrication, as
welds, or can be created during the service life of a
component like fatigue, environment-assisted or
creep cracks. Fracture mechanics studies the
loading-bearing capacity of structuresin the
presence of initial defects. A dominant crack is
usually assumed to exist.
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