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when asked to start teaching a course on engineering fracture mechanics i realized that a concise textbook
giving a general oversight of the field did not exist the explanation is undoubtedly that the subject is still in a
stage of early development and that the methodologies have still a very limited applicability it is not possible to
give rules for general application of fracture mechanics concepts yet our comprehension of cracking and
fracture beha viour of materials and structures is steadily increasing further developments may be expected in
the not too distant future enabling useful prediction of fracture safety and fracture characteristics on the basis
of advanced fracture mechanics procedures the user of such advanced procedures m Ist have a general
understanding of the elementary concepts which are provided by this volume emphasis was placed on the

practical application of fracture mechanics but it was aimed to treat the subject in a way that may interest both
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metallurgists and engineers for the latter some general knowledge of fracture mechanisms and fracture criteria
is indispensable for an apprecia tion of the limita tions of fracture mechanics therefore a general discussion is
provided on fracture mechanisms fracture criteria and other metal lurgical aspects without going into much
detail numerous references are provided to enable a more detailed study of these subjects which are still in a

stage of speculative treatment

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 the ultimate strength of the material on the other hand experiments performed by
griffith in 1921 on glass fibers led to the conclusion that the strength of real materials is 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 exist in 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 structures in the presence of initial defects a dominant crack

is usually assumed to exist

emphasizes applications of fracture mechanics to prevent fracture and fatigue failures in structures rather than
the theoretical aspects of fracture mechanics the concepts of driving force and resistance force are used to
differentiate between the mathematical side and the materials side case studies of actual failures are new to the

third edition annotation copyrighted by book news inc portland or

with its combination of practicality readability and rigor that is characteristic of any truly authoritative
reference and text fracture mechanics fundamentals and applications quickly established itself as the most
comprehensive guide to fracture mechanics available it has been adopted by more than 100 universities and
embraced by thousands of professional engineers worldwide now in its third edition the book continues to
raise the bar in both scope and coverage it encompasses theory and applications linear and nonlinear fracture
mechanics solid mechanics and materials science with a unified balanced and in depth approach reflecting the
many advances made in the decade since the previous edition came about this indispensable third edition now
includes a new chapter on environmental cracking expanded coverage of weight functions new material on
toughness test methods new problems at the end of the book new material on the failure assessment diagram
fad method expanded and updated coverage of crack closure and variable amplitude fatigue updated solutions
manual in addition to these enhancements fracture mechanics fundamentals and applications third edition also

includes detailed mathematical derivations in appendices at the end of applicable chapters recent developments
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in laboratory testing application to structures and computational methods coverage of micromechanisms of
fracture and more than 400 illustrations this reference continues to be a necessity on the desk of anyone

involved with fracture mechanics

intended for engineers researchers and graduate students dealing with materials science structural design and
nondestructive testing and evaluation this book represents a continuation of the author s fracture mechanics
1997 it will appeal to a variety of audiences the discussion of design codes and procedures will be of use to
practicing engineers particularly in the nuclear aerospace and pipeline industries the extensive bibliography
and discussion of recent results will make it a useful reference for academic researchers and graduate students
will find the clear explanations and worked examples useful for learning the field the book begins with a
general treatment of fracture mechanics in terms of material properties and loading and provides up to date
reviews of the ductile brittle transition in steels and of methods for analyzing the risk of fracture it then
discusses the dynamics of fracture and creep in homogeneous and isotropic media including discussions of high
loading rate characteristics the behavior of stationary cracks in elastic media under stress and the propagation
of cracks in elastic media this is followed by an analysis of creep and crack initiation and propagation
describing for example the morphology and incubation times of crack initiation and growth and the effects of
high temperatures the book concludes with treatments of cycling deformation and fatigue creep fatigue
fractures and crack initiation and propagation problems at the end of each chapter serve to reinforce and test
the student s knowledge and to extend some of the discussions in the text solutions to half of the problems are

provided

it is difficult to do justice to fracture mechanics in a textbook for the subject encompasses so many disciplines a
general survey of the field would serve no purpose other than give a collection of references the present book
by professor e e gdoutos is 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 a text in fracture mechanics but also as a
reference to those interested in the general aspects of failure analysis in addition to providing an in depth
review of the analytical methods for evaluating the fundamental quantities used in linear elastic 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 a single criterion
those models in which it is assumed that the crack extends from tip to tip rely on the specific surface energy
concept the differences in 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

this bestselling text reference provides a comprehensive treatment of the fundamentals of fracture mechanics it

presents theoretical background as well as practical applications and it integrates materials science with solid
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mechanics in the second edition about 30 of the material has been updated and expanded new technology is

discussed and feedback from users of the first edition has been incorporated

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 i have presented more than three dozen 40 hour courses
on fracture mechanics and damage tolerance analysis so that i have probably more experience in teaching the
subject than anyone else i learned more than the students and became cognizant of difficulties and of the real
concerns in applications in particular i 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

fracture is a natural reaction of solids to relieve stress and shed excess energy the fragility of solids is a constant
threat to our survival as we drive over a bridge go through a tunnel or even inside a building this book weaves

together the essential concepts underlying fracture mechanics

almost all books available on fracture mechanics cover the majority of topics presented in this book and often
much much more while great as references this makes teaching from them more difficult because the materials
are not typically presented in the order that most professors cover them in their lectures and more than half the

information p

deformation and fracture mechanics of engineering materials sixth edition provides a detailed examination of
the mechanical behavior of metals ceramics polymers and their composites offering an integrated macroscopic
microscopic approach to the subject this comprehensive textbook features in depth explanations plentiful
figures and illustrations and a full array of student and instructor resources divided into two sections the text
first introduces the principles of elastic and plastic deformation including the plastic deformation response of
solids and concepts of stress strain and stiffness the following section demonstrates the application of fracture
mechanics and materials science principles in solids including determining material stiffness strength
toughness and time dependent mechanical response now offered as an interactive ebook this fully revised
edition features a wealth of digital assets more than three hours of high quality video footage helps students
understand the practical applications of key topics supported by hundreds of powerpoint slides highlighting
important information while strengthening student comprehension numerous real world examples and case
studies of actual service failures illustrate the importance of applying fracture mechanics principles in failure

analysis ideal for college level courses in metallurgy and materials mechanical engineering and civil engineering
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this popular is equally valuable for engineers looking to increase their knowledge of the mechanical properties

of solids

self contained and well illustrated complete and comprehensive derivation of mechanical mathematical results
with enphasis on issues of practical importance combines classical subjects of fracture mechanics with modern
topics such as microheterogeneous materials piezoelectric materials thin films damage mechanically and

mathematically clear and complete derivations of results

papers of the june 1990 meeting held in atlanta ga the first volume 47 papers concentrates on experimental and
theoretical aspects of fracture mechanics volume two 26 papers covers numerical and computational

approaches topics include ductile fracture high temperature and time dependent fr

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
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