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plasticity  is  concerned with  the mechanics  of  materials  deformed beyond their  elastic  limit  a  strong
knowledge of plasticity is essential for engineers dealing with a wide range of engineering problems such as
those encountered in the forming of metals the design of pressure vessels the mechanics of impact civil
and structural engineering as well as the understanding of fatigue and the economical design of structures
theory of plasticity is the most comprehensive reference on the subject as well as the most up to date no
other significant plasticity reference has been published recently making this of great interest to academics
and professionals this new edition presents extensive new material on the use of computational methods
plus  coverage  of  important  developments  in  cyclic  plasticity  and  soil  plasticity  a  complete  plasticity
reference for graduate students researchers and practicing engineers no other book offers such an up to
date or comprehensive reference on this key continuum mechanics subject updates with new material on
computational  analysis  and applications new end of  chapter exercises plasticity is  a key subject in all
mechanical  engineering  disciplines  as  well  as  in  manufacturing  engineering  and  civil  engineering
chakrabarty is one of the subject s leading figures

first published in 1950 this important and classic book presents a mathematical theory of plastic materials
written by one of the leading exponents

the only modern up to date introduction to plasticity despite phenomenal progress in plasticity research
over the past fifty years introductory books on plasticity have changed very little to meet the need for an up
to date introduction to the field akhtar s khan and sujian huang have written continuum theory of plasticity
a truly modern text which offers a continuum mechanics approach as well as a lucid presentation of the
essential  classical  contributions the early chapters give the reader a review of elementary concepts of
plasticity the necessary background material on continuum mechanics and a discussion of the classical
theory of plasticity recent developments in the field are then explored in sections on the mroz multisurface
model  the  dafalias  and  popov  two  surface  model  the  non  linear  kinematic  hardening  model  the
endochronic theory of plasticity and numerous topics in finite deformation plasticity theory and strain space
formulation for plastic deformation final chapters introduce the fundamentals of the micromechanics of
plastic  deformation  and  the  analytical  coupling  between  deformation  of  individual  crystals  and
macroscopic material  response of  the polycrystal  aggregate for  graduate students and researchers  in
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engineering mechanics mechanical civil and aerospace engineering continuum theory of plasticity offers a
modern comprehensive introduction to the entire subject of plasticity

this book serves as a core text for university curricula in solid body mechanics and at the same time
examines the main achievements of state of the art research in the mechanics of elastic and non elastic
materials this latter goal of the book is achieved through rich bibliographic references many from the
authors own work authors distinct from similar texts there are no claims in this volume to a single universal
theory of plasticity however solutions are given to some new problems and to the construction of models
useful both in pedagogic terms for students and practical terms for professional design engineers examples
include the authors  decisions  about  the brazilian test  stability  of  rock exposure and pile  foundations
designed for both upper level university students and specialists in the mechanics of deformable hard body
the material in this book serves as a source for numerous topics of course and diploma concentration

intended for  use by advanced engineering students  and professionals  this  volume focuses  on plastic
deformation of metals at normal temperatures as applied to strength of machines and structures 1971
edition

this  volume comprises  two classic  essays  on the mathematical  theories  of  elasticity  and plasticity  by
authorities in this area of engineering science undergraduate and graduate students in engineering as well
as professional engineers will find these works excellent texts and references the mathematical theory of
elasticity covers plane stress and plane strain in the isotropic medium holes and fillets of assignable shapes
approximate  conformal  mapping  reinforcement  of  holes  mixed  boundary  value  problems  the  third
fundamental  problem in two dimensions eigensolutions for plane and axisymmetric states anisotropic
elasticity thermal stress elastic waves induced by thermal shock three dimensional contact problems wave
propagation traveling loads and sources of disturbance diffraction and pulse propagation the mathematical
theory of plasticity explores the theory of perfectly plastic solids the theory of strain hardening plastic solids
piecewise linear plasticity minimum principles of plasticity bending of a circular plate and other problems

the aim of  plasticity  theory is  to  provide a  comprehensive introduction to the contemporary state of
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knowledge in basic plasticity theory and to its applications it treats several areas not commonly found
between the covers of a single book the physics of plasticity constitutive theory dynamic plasticity large
deformation plasticity and numerical methods in addition to a representative survey of problems treated by
classical  methods  such  as  elastic  plastic  problems  plane  plastic  flow  and  limit  analysis  the  problem
discussed come from areas of interest to mechanical structural and geotechnical engineers metallurgists
and others  the necessary  mathematics  and basic  mechanics  and thermodynamics  are  covered in  an
introductory chapter making the book a self contained text suitable for advanced undergraduates and
graduate students as well as a reference for practitioners of solid mechanics

this book brings together in sixteen chapters those elements of the mechanics of plasticity most pertinent
to engineers a textbook style has been adopted in which worked examples and exercises illustrate the
application of the theoretical material the latter is provided with appropriate references to journals and
other published sources an appendix contains worked examples to selected exercises the presentation of
the introductory material  the theoretical  developments and the use of  appropriate experimental  data
appear within the first four chapters therein appear the classical incremental flow and total deformation
theories of  plasticity comparisons with experimental  results are able to discriminate between the two
theories other fundamental studies of plasticity covered in later chapters include crystal  plasticity and
viscous behaviour of metallic solids the intention there in chapters 8 and 11 is to reconcile micro and macro
behaviour and to give an account of the time dependence of deformation the latter identifies creep strain
as an adjunct to more recent plasticity theory where the classical approaches are known to be deficient the
remaining chapters are concerned mainly with applications of plasticity theory and the simplifications that
these involve useful applications are given with and without work hardening for elastic plasticity and with
an absence of elasticity altogether in the case of a plastic rigid solid the topics within which these appear
include structures slip line fields and finite elements for metal forming stress waves in bars and plastic
instability  the package of  topics  presented here is  broader  than other  monographs on the theory  of
plasticity the unique blend of contents is intended to support syllabuses across a diversity of undergraduate
and postgraduate courses  including manufacturing engineering mechanics  strength of  materials  and
applied mathematics
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engineering plasticity focuses on certain features of the theory of plasticity that are particularly appropriate
to engineering design topics covered range from specification of an ideal plastic material to the behavior of
structures made of idealized elastic plastic material theorems of plastic theory and rotating discs torsion
indentation problems and slip line fields are also discussed this book consists of 12 chapters and begins by
providing an engineering background for the theory of plasticity with emphasis on the use of metals in
structural engineering and the nature of physical theories the reader is then introduced to the general
problem of how to set up a model of  the plastic behavior of  metal  for use in analysis  and design of
structures and forming processes paying particular attention to the plastic deformation that occurs when a
specimen of metal is stressed subsequent chapters explore the behavior of a simple structure made of
elastic plastic material theorems of plastic theory rotating discs and indentation problems torsion slip line
fields  and  circular  plates  under  transverse  loading  are  also  considered  along  with  wire  drawing  and
extrusion and the effects of changes in geometry on structure this monograph is intended for students of
engineering

the subject of computational plasticity encapsulates the numerical methods used for the finite element
simulation of the behaviour of a wide range of engineering materials considered to be plastic i e those that
undergo  a  permanent  change  of  shape  in  response  to  an  applied  force  computational  methods  for
plasticity  theory  and  applications  describes  the  theory  of  the  associated  numerical  methods  for  the
simulation of a wide range of plastic engineering materials from the simplest infinitesimal plasticity theory
to more complex damage mechanics and finite strain crystal plasticity models it is split into three parts
basic  concepts  small  strains  and  large  strains  beginning  with  elementary  theory  and  progressing  to
advanced complex theory and computer implementation it is suitable for use at both introductory and
advanced levels the book offers a self contained text that allows the reader to learn computational plasticity
theory and its implementation from one volume includes many numerical examples that illustrate the
application  of  the  methodologies  described  provides  introductory  material  on  related  disciplines  and
procedures  such  as  tensor  analysis  continuum  mechanics  and  finite  elements  for  non  linear  solid
mechanics is  accompanied by purpose developed finite element software that illustrates many of the
techniques discussed in the text downloadable from the book s companion website this comprehensive
text  will  appeal  to  postgraduate  and  graduate  students  of  civil  mechanical  aerospace  and  materials
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engineering as well as applied mathematics and courses with computational mechanics components it will
also  be  of  interest  to  research  engineers  scientists  and  software  developers  working  in  the  field  of
computational solid mechanics

theory of  elasticity and plasticity is  designed as a textbook for both undergraduate and postgraduate
students of engineering in civil mechanical and aeronautical disciplines this book has been written with the
objective  of  bringing  the  concepts  of  elasticity  and  plasticity  to  the  students  in  a  simplified  and
comprehensive manner the basic concepts definitions theory as well as practical applications are discussed
in a clear logical and concise manner for better understanding starting with general relationships between
stress strain and deformations the book deals with specific problems on plane stress plane strain and
torsion in non circular sections advanced topics such as membrane analogy beams on elastic foundations
and plastic analysis of pressure vessels are also discussed elaborately for better comprehension the text is
well  supported with large number of  worked out examples in each chapter  well  labelled illustrations
numerous review questions that reinforce the understanding of the subject as all the concepts are covered
extensively with a blend of theory and practice this book will be a useful resource to the students

this book serves both as a textbook and a scientific work as a textbook the work gives a clear thorough and
systematic presentation of the fundamental postulates theorems and principles and their applications of
the classical mathematical theories of plasticity and creep in addition to the mathematical theories the
physical theory of plasticity the book presents the budiansky concept of slip and its modification by m
leonov special attention is given to the analysis of the advantages and shortcomings of the classical theories
in its main part the book presents the synthetic theory of irreversible deformations which is based on the
mathematical sanders flow plasticity theory and the physical theory the budiansky concept of slip the main
peculiarity of the synthetic theory is that the formulae for both plastic and creep deformation as well their
interrelations can be derived from the single constitutive equation furthermore the synthetic theory as
physical one can take into account the real processes that take place in solids at irreversible deformation
this widens considerably the potential of the synthetic theory in the framework of the synthetic theory such
problems as creep delay the hazen kelly effect the deformation at the break of the load trajectory the
influence of the rate of loading on the stress strain diagram creep at the changes of load creep at unloading
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and reversed creep have been analytically described in the last chapter the book shows the solution of
some contemporary  problems of  plasticity  and creep creep deformation  at  cyclic  abrupt  changes  of
temperature the influence of irradiation on the plastic and creep deformation peculiarities of deformation
at the phase transformation of some metals
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