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Contact Mechanics and Friction - Valentin L.
Popov 2010-03-10
The English edition of “Contact Mechanics and
Friction” lying before you is, for st the most part,
the text of the 1 German edition (Springer
Publishing, 2009). The book was expanded by
the addition of a chapter on frictional problems
in ear- quake research. Additionally, Chapter 15
was supplemented by a section on elastohydrodynamics. The problem sections of several
chapters were enriched by the addition of new
examples. This book would not have been
possible without the active support of J. Gray,
who translated it from the German edition. I
would like to thank Prof. G. G. - charyan and
Prof. S. Sobolev for discussions and critical
comments on the chapter over earthquake
dynamics. Dr. R. Heise made significant
contributions to the - velopment and correction
of new problems. I would like to convey my
affecti- ate thanks to Dr. J. Starcevic for her
complete support during the composition of this
book. I want to thank Ms. Ch. Koll for her
patience in creating figures and Dr. R. Heise, M.
Popov, M. Heß, S. Kürscher, and B. Grzemba for
their help in pro- reading. Berlin, November
2009 V.L. Popov Preface to the German Edition
Classical and Computational Solid Mechanics - Y
C Fung 2017-05-25
The second edition provides an update of the
recent developments in classical and
computational solid mechanics. The structure of
the book is also updated to include five new
areas: Fundamental Principles of
Thermodynamics and Coupled Thermoelastic
engineering-mechanics-of-solids-popov

Constitutive Equations at Large Deformations,
Functional Thermodynamics and
Thermoviscoelasticity, Thermodynamics with
Internal State Variables and Thermo-ElastoViscoplasticity, Electro-ThermoViscoelasticity/Viscoplasticity, and Meshless
Method. These new topics are added as selfcontained sections or chapters. Many books in
the market do not cover these topics. This
invaluable book has been written for engineers
and engineering scientists in a style that is
readable, precise, concise, and practical. It gives
the first priority to the formulation of problems,
presenting the classical results as the gold
standard, and the numerical approach as a tool
for obtaining solutions. Request Inspection Copy
Mechanics of Offshore Pipelines - Stelios
Kyriakides 2007-07-26
Offshore oil and gas production was conducted
throughout the entire 20th century, but the
industry’s modern importance and vibrancy did
not start until the early 1970s, when the North
Sea became a major producer. Since then, the
expansion of the offshore oil industry has been
continuous and rapid. Pipelines, and more
generally long tubular structures, are major oil
and gas industry tools used in exploration,
drilling, production, and transmission. Installing
and operating tubular structures in deep waters
places unique demands on them. Technical
challenges within the field have spawned
significant research and development efforts in a
broad range of areas. Volume I addresses
problems of buckling and collapse of long
inelastic cylinders under various loads
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encountered in the offshore arena. Several of the
solutions are also directly applicable to land
pipelines. The approach of Mechanics of
Offshore Pipelines is problem oriented. The
background of each problem and scenario are
first outlined and each discussion finishes with
design recommendations. * New and classical
problems addressed - investigated through a
combination of experiments and analysis * Each
chapter deals with a specific mechanical
problem that is analyzed independently * The
fundamental nature of the problems makes them
also applicable to other fields, including tubular
components in nuclear reactors and power
plants, aerospace structures, automotive and
civil engineering structures, naval vehicles and
structures
Contact Problems for Soft, Biological and
Bioinspired Materials - Feodor M. Borodich
2022-05-13
This book contains contributions from leading
researchers in biomechanics, nanomechanics,
tribology, contact mechanics, materials science
and applications on various experimental
techniques including atomic force microscopy
(AFM) for studying soft, biomimetic and
biological materials and objects. Biologists,
physicists, researchers applying methods of
contact mechanics and researchers testing
materials using indentation techniques along
with many other applied scientists will find this
book a useful addition to their libraries.
Moreover, several reviews in this book are
written as introductions to several important and
rather sophisticated research areas such as
depth-sensing indentation, studying of biological
cells by AFM probes, mechanics of adhesive
contact and contact between viscoelastic
(hereditary elastic) solids. The book containing
new theoretical models, results of experimental
studies and numerical simulations, along with
reviews of above mentioned areas of contact
mechanics in application to biological systems,
would be beneficial for researchers in many
areas of biology, medicine, engineering,
mechanics and biomimetics.
Mechanics of Deformable Solids - Irving Herman
Shames 1964

Engineering Mechanics of Solids - Egor Paul
Popov 1998
This book presents a comprehensive, crossreferenced examination of engineering
mechanics of solids. Traditional topics are
supplemented by several newly-emerging
disciplines, such as the probabilistic basis for
structural analysis, and matrix methods.
Although retaining its character as a complete
traditional book on mechanics of solids with
advanced overtones from the first edition, the
second edition of Engineering Mechanics of
Solids has been significantly revised. The book
reflects an emphasis on the SI system of units
and presents a simpler approach for calculations
of axial stress that provides a more obvious,
intuitive approach. It also now includes a greater
number of chapters as well as an expanded
chapter on Mechanical Properties of Materials
and introduces a number of avant-garde topics.
Among these topics are an advanced analytic
expression for cyclic loading and a novel failure
surface for brittle material. An essential
reference book for civil, mechanical, and
aeronautical engineers.
Handbook of Contact Mechanics - Valentin L.
Popov 2019-04-26
This open access book contains a structured
collection of the complete solutions of all
essential axisymmetric contact problems. Based
on a systematic distinction regarding the type of
contact, the regime of friction and the contact
geometry, a multitude of technically relevant
contact problems from mechanical engineering,
the automotive industry and medical
engineering are discussed. In addition to contact
problems between isotropic elastic and
viscoelastic media, contact problems between
transversal-isotropic elastic materials and
functionally graded materials are addressed, too.
The optimization of the latter is a focus of
current research especially in the fields of
actuator technology and biomechanics. The book
takes into account adhesive effects which allow
access to contact-mechanical questions about
micro- and nano-electromechanical systems.
Solutions of the contact problems include both
the relationships between the macroscopic
force, displacement and contact length, as well
as the stress and displacement fields at the
surface and, if appropriate, within the half-space

Advanced Mechanics of Materials - Arthur P.
Boresi 2019-12-12
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medium. Solutions are always obtained with the
simplest available method - usually with the
method of dimensionality reduction (MDR) or
approaches which use the solution of the nonadhesive normal contact problem to solve the
respective contact problem.
Multiscale Biomechanics and Tribology of
Inorganic and Organic Systems - Georg-Peter
Ostermeyer 2020-11-24
This open access book gathers authoritative
contributions concerning multiscale problems in
biomechanics, geomechanics, materials science
and tribology. It is written in memory of Sergey
Grigorievich Psakhie to feature various aspects
of his multifaceted research interests, ranging
from theoretical physics, computer modeling of
materials and material characterization at the
atomic scale, to applications in space industry,
medicine and geotectonics, and including
organizational, psychological and philosophical
aspects of scientific research and teaching as
well. This book covers new advances relating to
orthopedic implants, concerning the
physiological, tribological and materials aspects
of their behavior; medical and geological
applications of permeable fluid-saturated
materials; earthquake dynamics together with
aspects relating to their managed and gentle
release; lubrication, wear and material transfer
in natural and artificial joints; material research
in manufacturing processes; hard-soft matter
interaction, including adhesive and capillary
effects; using nanostructures for influencing
living cells and for cancer treatment;
manufacturing of surfaces with desired
properties; self-organization of hierarchical
structures during plastic deformation and
thermal treatment; mechanics of composites and
coatings; and many more. Covering established
knowledge as well as new models and methods,
this book provides readers with a comprehensive
overview of the field, yet also with extensive
details on each single topic.
Advanced Engineering Mathematics, 22e - Dass
H.K.
"Advanced Engineering Mathematics" is written
for the students of all engineering disciplines.
Topics such as Partial Differentiation,
Differential Equations, Complex Numbers,
Statistics, Probability, Fuzzy Sets and Linear
Programming which are an important part of all
engineering-mechanics-of-solids-popov

major universities have been well-explained.
Filled with examples and in-text exercises, the
book successfully helps the student to practice
and retain the understanding of otherwise
difficult concepts.
Contact Mechanics and Friction - Valentin L.
Popov 2017-03-10
This application-oriented book introduces
readers to the associations and relationships
between contact mechanics and friction,
providing them with a deeper understanding of
tribology. It addresses the related phenomena of
contacts, adhesion, capillary forces, friction,
lubrication, and wear from a consistent point of
view. The author presents (1) methods for rough
estimates of tribological quantities, (2) simple
and general methods for analytical calculations,
and (3) the crossover into numerical simulation
methods, the goal being to convey a consistent
view of tribological processes at various scales
of magnitude (from nanotribology to earthquake
research). The book also explores the system
dynamic aspects of tribological systems, such as
squeal and its suppression, as well as other
types of instabilities and spatial patterns. It
includes problems and worked-out solutions for
the respective chapters, giving readers ample
opportunity to apply the theory to practical
situations and to deepen their understanding of
the material discussed. The second edition has
been extended with a more detailed exposition
of elastohydrodynamic lubrication, an updated
chapter on numerical simulation methods in
contact mechanics, a new section on fretting in
the chapter on wear, as well as numerous new
exercises and examples, which help to make the
book an excellent reference guide.
Strength of Materials - Stephen Timoshenko
1955
Advanced Mechanics of Solids - L.S Srinath 2010
Continuum Mechanics and Plasticity - HanChin Wu 2004-12-20
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
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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.
Fundamentals of Biomechanics - Dawn L. Leger
2013-03-14
Extensively revised from a successful first
edition, this book features a wealth of clear
illustrations, numerous worked examples, and
many problem sets. It provides the quantitative
perspective missing from more descriptive texts,
without requiring an advanced background in
mathematics, and as such will be welcomed for
use in courses such as biomechanics and
orthopedics, rehabilitation and industrial
engineering, and occupational or sports
medicine.
Mechanics of Materials, SI Version :
Solutions and Problems - Egor Paul Popov
1978

conceptual stage during which many options are
considered. At this stage, quick approximate
analytical methods are crucial in determining
which of the initial proposals are feasible. The
ideal would be to get within 30% with a few lines
of calculation. The designer also needs to
develop experience as to the kinds of features in
the geometry or the loading that are most likely
to lead to critical conditions. With this in mind,
the author tries wherever possible to give a
physical and even an intuitive interpretation to
the problems under investigation. For example,
students are encouraged to estimate the location
of weak and strong bending axes and the
resulting neutral axis of bending before
performing calculations, and the author
discusses ways of getting good accuracy with a
simple one degree of freedom Rayleigh-Ritz
approximation. Students are also encouraged to
develop a feeling for structural deformation by
performing simple experiments in their outside
environment, such as estimating the radius to
which an initially straight bar can be bent
without producing permanent deformation, or
convincing themselves of the dramatic
difference between torsional and bending
stiffness for a thin-walled open beam section by
trying to bend and then twist a structural steel
beam by hand-applied loads at one end. In
choosing dimensions for mechanical
components, designers will expect to be guided
by criteria of minimum weight, which with
elementary calculations, generally leads to a
thin-walled structure as an optimal solution. This
consideration motivates the emphasis on thinwalled structures, but also demands that
students be introduced to the limits imposed by
structural instability. Emphasis is also placed on
the effect of manufacturing errors on such
highly-designed structures - for example, the
effect of load misalignment on a beam with a
large ratio between principal stiffness and the
large magnification of initial alignment or
loading errors in a strut below, but not too far
below the buckling load. Additional material can
be found on http://extras.springer.com/ .
Introduction to Solid Mechanics - Irving H.
Shames 1996
Rather than a rote "cookbook" approach to
problem-solving, this book offers a rigorous
treatment of the principles behind the practices,

Intermediate Mechanics of Materials - J. R.
Barber 2010-11-02
This book covers the essential topics for a
second-level course in strength of materials or
mechanics of materials, with an emphasis on
techniques that are useful for mechanical
design. Design typically involves an initial
engineering-mechanics-of-solids-popov
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asking students to harness their sound
foundation of theory when solving problems. A
wealth of examples illustrate the meaning of the
theory without simply offering recipes or maps
for solving similar problems.
Mechanical Behavior of Materials - Marc André
Meyers 2008-11-06
A balanced mechanics-materials approach and
coverage of the latest developments in
biomaterials and electronic materials, the new
edition of this popular text is the most thorough
and modern book available for upper-level
undergraduate courses on the mechanical
behavior of materials. To ensure that the student
gains a thorough understanding the authors
present the fundamental mechanisms that
operate at micro- and nano-meter level across a
wide-range of materials, in a way that is
mathematically simple and requires no extensive
knowledge of materials. This integrated
approach provides a conceptual presentation
that shows how the microstructure of a material
controls its mechanical behavior, and this is
reinforced through extensive use of micrographs
and illustrations. New worked examples and
exercises help the student test their
understanding. Further resources for this title,
including lecture slides of select illustrations and
solutions for exercises, are available online at
www.cambridge.org/97800521866758.
Introduction to the Mechanics of Solids - Martin
A. Eisenberg 1980

carries out the responsibilities for which it was
established in 1964. Under the charter of the
National Academy of Sciences, the National
Academy of Engineering was formed as a
parallel organization of outstanding engineers.
Members are elected on the basis of significant
contributions to engineering theory and practice
and to the literature of engineering or on the
basis of demonstrated unusual accomplishments
in the pioneering of new and developing fields of
technology. The National Academies share a
responsibility to advise the federal government
on matters of science and technology. The
expertise and credibility that the National
Academy of Engineering brings to that task stem
directly from the abilities, interests, and
achievements of our members and foreign
associates, our colleagues and friends, whose
special gifts we remember in this book.
Strength of Materials - Geoffrey Harwood
Ryder 1961
Introduction to Engineering Mechanics - Clive L.
Dym 2008-11-10
The essence of continuum mechanics- the
internal response of materials to external
loading- is often obscured by the complex
mathematics of its formulation. By building
gradually from one-dimensional to two- and
three-dimensional formulations, this book
provides an accessible introduction to the
fundamentals of solid and fluid mechanics,
covering s
An Introduction to Biomechanics - Jay D.
Humphrey 2013-11-11
Designed to meet the needs of undergraduate
students, "Introduction to Biomechanics" takes
the fresh approach of combining the viewpoints
of both a well-respected teacher and a
successful student. With an eye toward
practicality without loss of depth of instruction,
this book seeks to explain the fundamental
concepts of biomechanics. With the
accompanying web site providing models,
sample problems, review questions and more,
Introduction to Biomechanics provides students
with the full range of instructional material for
this complex and dynamic field.
Advanced Problems in Mechanics - D.A.
Indeitsev 2020-07-15
This book focuses on original theories and

Engineering Mechanics - Ferdinand Leon Singer
1975
Memorial Tributes - National Academy of
Engineering 2017-09-26
This is the 21st Volume in the series Memorial
Tributes compiled by the National Academy of
Engineering as a personal remembrance of the
lives and outstanding achievements of its
members and foreign associates. These volumes
are intended to stand as an enduring record of
the many contributions of engineers and
engineering to the benefit of humankind. In most
cases, the authors of the tributes are
contemporaries or colleagues who had personal
knowledge of the interests and the engineering
accomplishments of the deceased. Through its
members and foreign associates, the Academy
engineering-mechanics-of-solids-popov
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approaches in the field of mechanics. It reports
on both theoretical and applied research, with a
special emphasis on problems and solutions at
the interfaces of mechanics and other research
areas. The respective chapters highlight cuttingedge works fostering development in fields such
as micro- and nanomechanics, material science,
physics of solid states, molecular physics,
astrophysics, and many others. Special attention
has been given to outstanding research
conducted by young scientists from all over the
world. Based on the 47th edition of the
international conference “Advanced Problems in
Mechanics”, held on June 24–29, 2019, in St.
Petersburg, Russia, and organized by Peter the
Great St. Petersburg Polytechnic University and
Institute for Problems in Mechanical
Engineering of Russian Academy of Sciences
under the patronage of Russian Academy of
Sciences, the book provides researchers and
graduate students with an extensive overview of
the latest research and a source of inspiration
for future developments in various fields of
mechanics.
Engineering Mechanics Of Solids 2Nd Ed. Egor Paul Popov 2010

problems are new, and there are also a number
of new sample problems. To help students build
necessary visualization and problem-solving
skills, the text strongly emphasizes drawing freebody diagrams-the most important skill needed
to solve mechanics problems.
Mechanics of Materials and Interfaces Chandrakant S. Desai 2000-12-20
The disturbed state concept (DSC) is a unified,
constitutive modelling approach for engineering
materials that allows for elastic, plastic, and
creep strains, microcracking and fracturing,
stiffening or healing, all within a single,
hierarchical framework. Its capabilities go well
beyond other available material models yet lead
to significant simplifications for practical
applications. Until now, however, there has been
no resource that fully describes the theory,
techniques, and potential of this powerful
method. Mechanics of Materials and Interfaces:
Disturbed State Concept presents a detailed
theoretical treatment of the DSC and shows that
it can provide a unified and simplified approach
for mathematical characterization of the
mechanical response of materials and interfaces.
Within this comprehensive treatment, the
author: Compares the DSC with other available
models Identifies the physical meaning of the
relevant parameters and presents procedures to
determine them from laboratory test data
Validates the DSC models with respect to
laboratory tests used to find the parameters and
independent tests not used in the calibration
Implements the models in computer procedures
Validates those procedures by comparing
predictions with observations from simulated
and field boundary value problems Solves
problems from a variety of disciplines, including
civil, mechanical, and electrical engineering If
you are involved in the mechanics of materials,
you owe it to yourself to explore the disturbed
state concept. Mechanics of Materials and
Interfaces provides the first-and to date, the
only-comprehensive means of doing so.
Introduction to Mechanics of Solids - Egor Paul
Popov 1968

Engineering Mechanics: Dynamics 7e
Binder Ready Version + WileyPLUS
Registration Card - James L. Meriam
2012-07-23
This package includes a three-hole punched,
loose-leaf edition of ISBN 9781118393635 and a
registration code for the WileyPLUS course
associated with the text. Before you purchase,
check with your instructor or review your course
syllabus to ensure that your instructor requires
WileyPLUS. For customer technical support,
please visit http://www.wileyplus.com/support.
WileyPLUS registration cards are only included
with new products. Used and rental products
may not include WileyPLUS registration cards.
Known for its accuracy, clarity, and
dependability, Meriam and Kraige's Engineering
Mechanics: Dynamics has provided a solid
foundation of mechanics principles for more
than 60 years. Now in its seventh edition, the
text continues to help students develop their
problem-solving skills with an extensive variety
of engaging problems related to engineering
design. More than 50% of the homework
engineering-mechanics-of-solids-popov

Computational Fluid and Solid Mechanics
2003 - K.J Bathe 2003-06-02
Bringing together the world's leading
researchers and practitioners of computational
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mechanics, these new volumes meet and build
on the eight key challenges for research and
development in computational mechanics.
Researchers have recently identified eight
critical research tasks facing the field of
computational mechanics. These tasks have
come about because it appears possible to reach
a new level of mathematical modelling and
numerical solution that will lead to a much
deeper understanding of nature and to great
improvements in engineering design. The eight
tasks are: The automatic solution of
mathematical models Effective numerical
schemes for fluid flows The development of an
effective mesh-free numerical solution method
The development of numerical procedures for
multiphysics problems The development of
numerical procedures for multiscale problems
The modelling of uncertainties The analysis of
complete life cycles of systems Education teaching sound engineering and scientific
judgement Readers of Computational Fluid and
Solid Mechanics 2003 will be able to apply the
combined experience of many of the world's
leading researchers to their own research needs.
Those in academic environments will gain a
better insight into the needs and constraints of
the industries they are involved with; those in
industry will gain a competitive advantage by
gaining insight into the cutting edge research
being carried out by colleagues in academia.
Features Bridges the gap between academic
researchers and practitioners in industry
Outlines the eight main challenges facing
Research and Design in Computational
mechanics and offers new insights into the
shifting the research agenda Provides a vision of
how strong, basic and exciting education at
university can be harmonized with life-long
learning to obtain maximum value from the new
powerful tools of analysis
Introduction to Mechanics of Solids - Egor
Paul Popov 1968

memory alloys (SMAs), beginning with a
rigorous introduction to continuum mechanics
and continuum thermodynamics as they relate to
the development of SMA modeling.Modern
SMAs can recover from large amounts of
bending and deformation, and millions of
repetitions within recoverable ranges. SMAs are
used in the medical industry to create stents, in
the dental industry to create dental and
orthodontic archwires, and in the aerospace
industry to create fluid fittings. The text
presents a unified approach to the constitutive
modeling of SMAs, including modeling of
magnetic and high temperature SMAs.
Engineering Mechanics of Solids - Egor P. Popov
2018
An Introduction to the Mechanics of Solids Stephen H. Crandall 1978-01-01
Mechanics of Engineering Materials - Peter
Philip Benham 1996
Textbook on the mechanics and strength of
materials. Illus.
Mechanics of Materials - Ferdinand Pierre
Beer 2002
For the past forty years Beer and Johnston have
been the uncontested leaders in the teaching of
undergraduate engineering mechanics. Their
careful presentation of content, unmatched
levels of accuracy, and attention to detail have
made their texts the standard for excellence. The
revision of their classic Mechanics of Materials
text features a new and updated design and art
program; almost every homework problem is
new or revised; and extensive content revisions
and text reorganizations have been made. The
multimedia supplement package includes an
extensive strength of materials Interactive
Tutorial (created by George Staab and Brooks
Breeden of The Ohio State University) to provide
students with additional help on key concepts,
and a custom book website offers online
resources for both instructors and students.
Classical and Computational Solid Mechanics - Y
C Fung 2001-06-29
This invaluable book has been written for
engineers and engineering scientists in a style
that is readable, precise, concise, and practical.
It gives first priority to the formulation of
problems, presenting the classical results as the

Introduction to Fluid Mechanics and Fluid
Machines - S. K.. Som 2008
Shape Memory Alloys - Dimitris C. Lagoudas
2008-06-05
This book provides a working knowledge of the
modeling and engineering applications of shape
engineering-mechanics-of-solids-popov
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gold standard, and the numerical approach as a
tool for obtaining solutions. The classical part is
a revision of the well-known text Foundations of
Solid Mechanics, with a much-expanded
discussion on the theories of plasticity and large
elastic deformation with finite strains. The

engineering-mechanics-of-solids-popov

computational part is all new and is aimed at
solving many major linear and nonlinear
boundary-value problems.
Contact mechanics perspective of tribology Irina Goryacheva 2021-06-04
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