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The field of composite materials is rapidly expanding with increasing applications in aircraft, automobiles, leisure and
biomedical products, and infrastructure. Composite materials have unique qualities of high strength and stiffness, are
light weight, and can be designed to suit the intended application. This up-to-date introductory textbook on the mechanics
of structural composite materials is aimed at both undergraduate and beginning graduate students and also at the
newcomer to the field of composites. The material presented has been drawn from extensive course notes developed by
both authors over many years. Beginning with basic concepts, definitions, and an overview of the current status of
composites technology, the reader is taken through the theory and experimental results of research with many types of
composites materials. The authors emphasize computational procedures and include flow charts for computations. The
design methodology and optimization process for composite structures are described and illustrated with specific
examples. One extensive chapter is devoted to experimental characterization and testing, including the latest test
methods and ASTM standards. A wide variety of instructional sample problems and solutions are included. Engineering
Mechanics of Composite Materials is an essential teaching tool and a self-study reference in composite materials.
The primary objective of this book is to bridge this gap by presenting the concepts in composites in an integrated and
balanced manner and expose the reader to the total gamut of activities involved in composite product development. It
includes the complete know-how for development of a composite product including its design & analysis, manufacture
and characterization, and testing.The book has fourteen chapters that are divided into two parts with part one describing
mechanics, analytical methods in composites and basic finite element procedure, and the second part illustratesr
materials, manufacturing methods, destructive and non-destructive tests and design.
Advanced Mechanics of Composite Materials and Structural Elements analyzes contemporary theoretical models at the
micro- and macro levels of material structure. Its coverage of practical methods and approaches, experimental results,
and optimization of composite material properties and structural component performance can be put to practical use by
researchers and engineers. The third edition of the book consists of twelve chapters progressively covering all structural
levels of composite materials from their constituents through elementary plies and layers to laminates and laminated
composite structural elements. All-new coverage of beams, plates and shells adds significant currency to researchers.
Composite materials have been the basis of many significant breakthroughs in industrial applications, particularly in
aerospace structures, over the past forty years. Their high strength-to-weight and stiffness-to-weight ratios are the main
material characteristics that attract the attention of the structural and design engineers. Advanced Mechanics of
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Composite Materials and Structural Elements helps ensure that researchers and engineers can continue to innovate in
this vital field. Detailed physical and mathematical coverage of complex mechanics and analysis required in actual
applications – not just standard homogeneous isotropic materials Environmental and manufacturing discussions enable
practical implementation within manufacturing technology, experimental results, and design specifications. Discusses
material behavior impacts in-depth such as nonlinear elasticity, plasticity, creep, structural nonlinearity enabling research
and application of the special problems of material micro- and macro-mechanics
This multiauthor volume provides a useful summary of current knowledge on the application of fracture mechanics to
composite materials. It has been written to fill the gap between the literature on fundamental principles of fracture
mechanics and the special publications on the fracture properties of conventional materials, such as metals, polymers
and ceramics. The data are represented in the form of about 420 figures (including diagrams, schematics and
photographs) and 80 tables. The author index covers more than 500 references, and the subject index more than 1000
key words.
Updated and improved, Stress Analysis of Fiber-Reinforced Composite Materials, Hyer's work remains the definitive
introduction to the use of mechanics to understand stresses in composites caused by deformations, loading, and
temperature changes. In contrast to a materials science approach, Hyer emphasizes the micromechanics of stress and
deformation for composite material analysis. The book provides invaluable analytic tools for students and engineers
seeking to understand composite properties and failure limits. A key feature is a series of analytic problems continuing
throughout the text, starting from relatively simple problems, which are built up step-by-step with accompanying
calculations. The problem series uses the same material properties, so the impact of the elastic and thermal expansion
properties for a single-layer of FR material on the stress, strains, elastic properties, thermal expansion and failure stress
of cross-ply and angle-ply symmetric and unsymmetric laminates can be evaluated. The book shows how thermally
induced stresses and strains due to curing, add to or subtract from those due to applied loads.Another important element,
and one unique to this book, is an emphasis on the difference between specifying the applied loads, i.e., force and
moment results, often the case in practice, versus specifying strains and curvatures and determining the subsequent
stresses and force and moment results. This represents a fundamental distinction in solid mechanics.
While currently available texts dealing with the subject of high perfor mance composite materials touch upon a spectra of
topics such as mechanical metallurgy, physical metallurgy, micromechanics and macro mechanics of such systems, it is
the specific purpose of this text to examine elements of the mechanics of structural components composed of composite
materials. This text is intended for use in training engineers in this new technology and rational thought processes
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necessary to develop a better understanding of the behavior of such material systems for use as structural components.
The concepts are further exploited in terms of the structural format and development to which the book is dedicated. To
this end the development progresses systematically by first introducing the notion and concepts of what these new
material classes are, the fabrication processes involved and their unique features relative to conventional monolithic
materials. Such introductory remarks, while far too short in texts of this type, appear necessary as a precursor for
engineers to develop a better understanding for design purposes of both the threshold limits to which the properties of
such systems can be pushed as well as the practical limitations on their manufacture. Following these introductory
remarks, an in-depth discussion of the important differences between composites and conventional monolithic material
types is discussed in terms of developing the concepts associated with directional material properties.
Multi-scale modelling of composites is a very relevant topic in composites science. This is illustrated by the numerous
sessions in the recent European and International Conferences on Composite Materials, but also by the fast
developments in multi-scale modelling software tools, developed by large industrial players such as Siemens (Virtual
Material Characterization toolkit and MultiMechanics virtual testing software), MSC/e-Xstream (Digimat software), Simulia
(micromechanics plug-in in Abaqus), HyperSizer (Multi-scale design of composites), Altair (Altair Multiscale Designer)
This book is intended to be an ideal reference on the latest advances in multi-scale modelling of fibre-reinforced polymer
composites, that is accessible for both (young) researchers and end users of modelling software. We target three main
groups: This book aims at a complete introduction and overview of the state-of-the-art in multi-scale modelling of
composites in three axes: • ranging from prediction of homogenized elastic properties to nonlinear material behaviour •
ranging from geometrical models for random packing of unidirectional fibres over meso-scale geometries for textile
composites to orientation tensors for short fibre composites • ranging from damage modelling of unidirectionally
reinforced composites over textile composites to short fibre-reinforced composites The book covers the three most
important scales in multi-scale modelling of composites: (i) micro-scale, (ii) meso-scale and (iii) macro-scale. The nanoscale and related atomistic and molecular modelling approaches are deliberately excluded, since the book wants to focus
on continuum mechanics and there are already a lot of dedicated books about polymer nanocomposites. A strong focus
is put on physics-based damage modelling, in the sense that the chapters devote attention to modelling the different
damage mechanisms (matrix cracking, fibre/matrix debonding, delamination, fibre fracture,...) in such a way that the
underlying physics of the initiation and growth of these damage modes is respected. The book also gives room to not
only discuss the finite element based approaches for multi-scale modelling, but also much faster methods that are
popular in industrial software, such as Mean Field Homogenization methods (based on Mori-Tanaka and Eshelby
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solutions) and variational methods (shear lag theory and more advanced theories). Since the book targets a wide
audience, the focus is put on the most common numerical approaches that are used in multi-scale modelling. Very
specialized numerical methods like peridynamics modelling, Material Point Method, eXtended Finite Element Method
(XFEM), isogeometric analysis, SPH (Smoothed Particle Hydrodynamics),... are excluded. Outline of the book The book
is divided in three large parts, well balanced with each a similar number of chapters:
Expand your design horizons with a thorough, integrated knowledge of laminate mechanics and design optimization techniques
Offering a thorough treatment of both contemporary design optimization techniques and the mechanics of composite laminates,
Design and Optimization of Laminated Composite Materials broadens engineers' design horizons by providing them with the
information they need to take full advantage of this important class of composite materials. Intended to serve as an undergraduateto graduate-level course text or a professional reference for practicing engineers, it features a rational, integrated presentation,
supplemented with case examples, practice exercises, and valuable programming tips. Important features include: * An integrated
approach to the analysis and design of laminated composites * Selected optimization methods that are suited to the design of
laminates with discrete thickness and orientation angles * Guidelines on getting the most out of numerical and graphical software
applications for laminate optimization problems * A companion Web site containing valuable Mathematica(TM)-based programs
and helpful tutorials: www.composite-design.vt.edu
Composite Materials, Volume 2: Mechanics of Composite Materials deals with the prediction of the deformation behavior and
strength of composite materials. The book discusses the basic concepts in micromechanics, definition of effective moduli, and the
influence of the number of fibers through-the-thickness within a single composite layer on the effective properties. The text also
describes the exact moduli of anisotropie laminates; the elastic behavior of composites; and the viscoelastic behavior and analysis
of composite materials. The elastoplastic behavior of composites, and the application of statistical theories for the determination of
thermal, electrical, and magnetic properties of heterogeneous materials are also considered. The book further tackles the finite
deformations of ideal fiber-reinforced composites; wave propagation and vibrations in directionally reinforced composites; and the
phenomenological anisotropie failure criterion. The text also looks into the photoelastic investigation of composites. Civil
engineers, mechanical engineers, aerospace engineers, and people involved in the study of non-metallic materials will find the
book invaluable.
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.
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
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composites. Unlike other texts, this one takes the theory to a hands-on level by actually solving
This book compiles techniques used to analyze composite structural elements ranging from beams through plates to stiffened
shells. The content is suitable for graduate-level students with a basic background in mechanics of composite materials. Moreover,
this book will be placed in an active spot on the bookshelves of composite structures designers as well as researchers.
Mechanics of Composite Materials with MATLABSpringer Science & Business Media
An increase in the use of composite materials in areas of engineering has led to a greater demand for engineers versed in the
design of structures made from such materials. This book offers students and engineers tools for designing practical composite
structures. Among the topics of interest to the designer are stress-strain relationships for a wide range of anisotropic materials;
bending, buckling, and vibration of plates; bending, torsion, buckling, and vibration of solid as well as thin walled beams; shells;
hygrothermal stresses and strains; finite element formulation; and failure criteria. More than 300 illustrations, 50 fully worked
problems, and material properties data sets are included. Some knowledge of composites, differential equations, and matrix
algebra is helpful but not necessary, as the book is self-contained. Graduate students, researchers, and practitioners will value it
for both theory and application.
Structural Analysis of Polymeric Composite Materials studies the mechanics of composite materials and structures and combines
classical lamination theory with macromechanic failure principles for prediction and optimization of composite structural
performance. This reference addresses topics such as high-strength fibers, commercially-available compounds, and the behavior
of anisotropic, orthotropic, and transversely isotropic materials and structures subjected to complex loading. It provides a wide
variety of numerical analyses and examples throughout each chapter and details the use of easily-accessible computer programs
for solutions to problems presented in the text.
This timely text is the first monograph to develop self-consistent methods and apply these to the solution of problems of
electromagnetic and elastic wave propagation in matrix composites and polycrystals. Predictions are compared with experimental
data and exact solutions. Explicit equations and efficient numerical algorithms for calculating the velocities and attenuation
coefficients of the mean (coherent) wave fields propagating in composites and polycrystals are presented.
This second edition of the textbook presents a systematic introduction to the structural mechanics of composite components. The
book focusses on modeling and calculation of sandwiches and laminated composites i.e. anisotropic material. The new edition
includes an additional chapter covering the latest advances in both research and applications, which are highly relevant for
readers. The textbook is written for use not only in engineering curricula of aerospace, civil and mechanical engineering, but also
for materials science and applied mechanics. Furthermore, it addresses practicing engineers and researchers. No prior knowledge
of composite materials and structures is required for the understanding of its content. The book is close to classical courses of
"Strength of Materials" and "Theory of Beams, Plates and Shells" but it extends the classic content on two topics: the linear elastic
material behavior of isotropic and non-isotropic structural elements, and inhomogeneous material properties in the thickness
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direction. The Finite Element Analysis of laminate and sandwich structures is briefly presented. Many solved examples illustrate
the application of the techniques learned.
Principles of Composite Material Mechanics covers a unique blend of classical and contemporary mechanics of composites
technologies. It presents analytical approaches ranging from the elementary mechanics of materials to more advanced elasticity
and finite element numerical methods, discusses novel materials such as nanocomposites and hybrid multiscale composites, and
examines the hygrothermal, viscoelastic, and dynamic behavior of composites. This fully revised and expanded Fourth Edition of
the popular bestseller reflects the current state of the art, fresh insight gleaned from the author’s ongoing composites research,
and pedagogical improvements based on feedback from students, colleagues, and the author’s own course notes. New to the
Fourth Edition New worked-out examples and homework problems are added in most chapters, bringing the grand total to 95
worked-out examples (a 19% increase) and 212 homework problems (a 12% increase) Worked-out example problems and
homework problems are now integrated within the chapters, making it clear to which section each example problem and
homework problem relates Answers to selected homework problems are featured in the back of the book Principles of Composite
Material Mechanics, Fourth Edition provides a solid foundation upon which students can begin work in composite materials
science and engineering. A complete solutions manual is included with qualifying course adoption.
Mechanics of Composite Materials: Recent Advances covers the proceedings of the International Union of Theoretical and Applied
Mechanics (IUTAM) Symposium on Mechanics of Composite Materials. The book reviews papers that emphasize fundamental
mechanics, developments, and unresolved problems of the field. The text covers topics such as mechanical properties of
composite materials; influence of microstructure on the thermoplastics and transport properties of particulate and short-fiber
composites; and further applications of the systematic theory of materials with disordered constitution. The selection also explains
the curved thermal crack growth in the interface of a unidirectional carbon-aluminum composite and energy release rates of
various microcracks in short-fiber composites. The book will be of great interest to researchers and professionals whose line of
work requires the understanding of the mechanics of composite materials.
Damage mechanics is concerned with mechanics-based analyses of microstructural events in solids responsible for changes in
their response to external loading. The microstructural events can occur as cracks, voids, slipped regions, etc., with a spatial
distribution within the volume of a solid. If a solid contains oriented elements in its microsctructure, e.g. fibers, the heterogeneity
and asisotropy aspects create situations which form a class of problems worthy of special treatment. This book deals with such
treatments with particular emphasis on application to technological composite materials. Chapter one describes the basic
principles underlying both the micromechanics approach and the continuum damage mechanics approach. It also reviews the
relevant statistical concepts. The next three chapters are devoted to developments of the continuum damage mechanics approach
related to characterization of damage with internal variables, evolution of damage and its coupling with other inelastic effects such
as plasticity. Chapter 5 describes observations of damage from notches in composite laminates and puts forward some pragmatic
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modelling ideas for a complex damage configuration. The next two chapters form the bulk of the micromechanics approach in this
volume. The first one deals with microcracking and the other with interfacial damage in composite materials.
This book is concerned with the topical problems of mechanics of advanced composite materials whose mechanical properties are
controlled by high-strength and high-stiffness continuous fibers embedded in polymeric, metal, or ceramic matrix. Although the
idea of combining two or more components to produce materials with controlled properties has been known and used from time
immemorial, modern composites were only developed several decades ago and have now found intensive application in different
fields of engineering, particularly in aerospace structures for which high strength-to-weight and stiffness-to-weight ratios are
required. There already exist numerous publications that cover anisotropic elasticity, mechanics of composite materials, design,
analysis, fabrication, and application of composite structures but the difference between this book and the existing ones is that this
is of a more specific nature. It covers specific features of material behaviour such as nonlinear elasticity, plasticity, creep, and
structural nonlinearity and discusses in detail the problems of material micro- and macro-mechanics that are only slightly touched
in existing books, e.g. stress diffusion in a unidirectional material with broken fibers, physical and statistical aspects of fiber
strength, coupling effects in anisotropic and laminated materials, etc. The authors are designers of composite structures who were
involved in practically all the main Soviet and then Russian projects in composite technology, and the permission of the Russian
Composite Center - Central Institute of Special Machinery (CRISM) to use in this book the pictures of structures developed and
fabricated in CRISM as part of the joint research and design project is much appreciated. Mechanics and Analysis of Composite
Materials consists of eight chapters progressively covering all structural levels of composite materials from their components
through elementary plies and layers to laminates.

This text provides students with the theoretical knowledge and practical skills necessary to identify, model, and solve
structural analysis problems. The material is illustrated throughout with numerous diagrammatic examples, as well as
example problems similar in nature to those found in lower level strength of materials texts. The difficulty of these and the
homework problems varies from simple to complex. A solutions manual is provided for lecturers who adopt the book for
classroom teaching. This book mirrors the teaching method used in strength of materials courses taught in the first years
of an undergraduate degree and relate this higher level treatment back to that. The author is involved in the development
of the latest teaching methods (with McGraw Hill), and his style is straightforward. There is web-mounted software to
back up the book's content, plus a solutions manual for instructors. There are approximately 20-30 homework problems
per chapter, making a substantial body of material for teaching use. Mirrors the teaching method used in strength of
materials courses Straightforward and user-friendly writing style Web-mounted software and solutions manual for
instructors
Graduate-level text assembles and interprets contributions to field of composite materials for a comprehensive account of
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mechanical behavior of heterogeneous media. Subjects include macroscopic stiffness properties and failure
characterization. 1979 edition.
In the last decade the author has been engaged in developing a micromechanical composite model based on the study
of interacting periodic cells. In this two-phase model, the inclusion is assumed to occupy a single cell whereas the matrix
material occupies several surrounding cells. A prominent feature of the micromechanical method of cells is the transition
from a medium, with a periodic microstructure to an equivalent homogeneous continuum which effectively represents the
composite material. Of great importance is the significant advantage of the cells model in its capability to analyze elastic
as well as nonelastic constituents (e.g. viscoelastic, elastoplastic and nonlinear elastic), thus forming a unified approach
in the prediction of the overall behaviour of composite material. This book deals almost exclusively with this unified theory
and its various applications.
This is a book for people who love mechanics of composite materials and ? MATLAB . We will use the popular computer
package MATLAB as a matrix calculator for doing the numerical calculations needed in mechanics of c- posite materials.
In particular, the steps of the mechanical calculations will be emphasized in this book. The reader will not ?nd readymade MATLAB programs for use as black boxes. Instead step-by-step solutions of composite material mechanics
problems are examined in detail using MATLAB. All the problems in the book assume linear elastic behavior in structural
mechanics. The emphasis is not on mass computations or programming, but rather on learning the composite material
mechanics computations and understanding of the underlying concepts. The basic aspects of the mechanics of ?berreinforced composite materials are covered in this book. This includes lamina analysis in both the local and global
coordinate systems, laminate analysis, and failure theories of a lamina.
Designing structures using composite materials poses unique challenges, especially due to the need for concurrent
design of both material and structure. Students are faced with two options: textbooks that teach the theory of advanced
mechanics of composites, but lack computational examples of advanced analysis, and books on finite element analysis
In 1997, Dr. Kaw introduced the first edition of Mechanics of Composite Materials, receiving high praise for its
comprehensive scope and detailed examples. He also introduced the groundbreaking PROMAL software, a valuable tool
for designing and analyzing structures made of composite materials. Updated and expanded to reflect recent advances in
the field, this Second Edition retains all of the features -- logical, streamlined organization; thorough coverage; and selfcontained treatment -- that made the first edition a bestseller. The book begins with a question-and-answer style
introduction to composite materials, including fresh material on new applications. The remainder of the book discusses
macromechanical analysis of both individual lamina and laminate materials; micromechanical analysis of lamina including
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elasticity based models; failure, analysis, and design of laminates; and symmetrical and nonsymmetrical beams (new
chapter). New examples and derivations are included in the chapters on micromechanical and macromechanical analysis
of lamina, and the design chapter contains two new examples: design of a pressure vessel and design of a drive shaft.
The author also adds key terms and a summary to each chapter. The most current PROMAL software is available via the
author's often-updated Web site, along with new multiple-choice questions. With superior tools and complete coverage,
Mechanics of Composite Materials, Second Edition makes it easier than ever to integrate composite materials into your
designs with confidence. For instructions on downloading the associated PROMAL software, please visit
http://www.autarkaw.com/books/composite/promaldownload.html.
Everyone involved with the mechanics of composite materials and structures must have come across the works of Dr.
N.J. Pagano in their research. His research papers are among the most referenced of all existing literature in the field of
mechanics of composite materials. This monograph makes available, in one volume, all Dr. Pagano's major technical
papers. Most of the papers included in this volume have been published in the open literature, but there are a few
exceptions -- a few key, unpublished reports have been included for continuity. The topics are: some basic studies of
anisotropic behavior, exact solutions for elastic response, role of micromechanics, and some carbon--carbon spinoffs.
The volume can be used as a reference book by researchers in academia, industry, and government laboratories, and it
can be used as a reference text for a graduate course on the mechanics of composite materials.
This book is an attempt to present an integrated and unified approach to the analysis of FRP composite materials which have a wide range of
applications in various engineering structures- offshore, maritime, aerospace and civil engineering; machine components; chemical
engineering applications, and so on.
Practical Micromechanics of Composite Materials provides an accessible treatment of micromechanical theories for the analysis and design
of multi-phased composites. Written with both students and practitioners in mind and coupled with a fully functional MATLAB code to enable
the solution of technologically relevant micromechanics problems, the book features an array of illustrative example problems and exercises
highlighting key concepts and integrating the MATLAB code. The MATLAB scripts and functions empower readers to enhance and create
new functionality tailored to their needs, and the book and code highly complement one another. The book presents classical lamination
theory and then proceeds to describe how to obtain effective anisotropic properties of a unidirectional composite (ply) via micromechanics
and multiscale analysis. Calculation of local fields via mechanical and thermal strain concentration tensors is presented in a unified way
across several micromechanics theories. The importance of these local fields is demonstrated through the determination of consistent
Margins of Safety (MoS) and failure envelopes for thermal and mechanical loading. Finally, micromechanics-based multiscale progressive
damage is discussed and implemented in the accompanying MATLAB code. Emphasizes appropriate application of micromechanics theories
to composite behavior Addresses multiple popular micromechanics theories, which are provided in MATLAB Discusses stresses and strains
resulting from realistic thermal and mechanical loading Includes availability of solution manual for professors using the book in the classroom
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Since 2002, the Introduction to Matrix Algebra book has been downloaded by more than 30,000 users from 50 different countries. This book
is an extended primer for undergraduate Matrix Algebra. The book is either to be used as a refresher material for students who have already
taken a course in Matrix Algebra or used as a just-in-time tool if the burden of teaching Matrix Algebra has been placed on several courses. In
my own department, the Linear Algebra course was taken out of the curriculum a decade ago. It is now taught just in time in courses like
Statics, Programming Concepts, Vibrations, and Controls. There are ten chapters in the book 1) INTRODUCTION, 2) VECTORS, 3) BINARY
MATRIX OPERATIONS, 4) UNARY MATRIX OPERATIONS, 5) SYSTEM OF EQUATIONS, 6) GAUSSIAN ELIMINATION, 7) LU
DECOMPOSITION, 8) GAUSS-SEIDAL METHOD, 9) ADEQUACY OF SOLUTIONS, 10) EIGENVALUES AND EIGENVECTORS.
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 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.
Demonstrates the simplicity and effectiveness of Mathematica as the solution to practical problems in composite materials. Designed for
those who need to learn how micromechanical approaches can help understand the behaviour of bodies with voids, inclusions, defects, this
book is perfect for readers without a programming background. Thoroughly introducing the concept of micromechanics, it helps readers
assess the deformation of solids at a localized level and analyse a body with microstructures. The author approaches this analysis using the
computer algebra system Mathematica, which facilitates complex index manipulations and mathematical expressions accurately. The book
begins by covering the general topics of continuum mechanics such as coordinate transformations, kinematics, stress, constitutive
relationship and material symmetry. Mathematica programming is also introduced with accompanying examples. In the second half of the
book, an analysis of heterogeneous materials with emphasis on composites is covered. Takes a practical approach by using Mathematica,
one of the most popular programmes for symbolic computation Introduces the concept of micromechanics with worked-out examples using
Mathematica code for ease of understanding Logically begins with the essentials of the topic, such as kinematics and stress, before moving
to more advanced areas Applications covered include the basics of continuum mechanics, Eshelby's method, analytical and semi-analytical
approaches for materials with inclusions (composites) in both infinite and finite matrix media and thermal stresses for a medium with
inclusions, all with Mathematica examples Features a problem and solution section on the book’s companion website, useful for students
new to the programme
Summary: A Generalized Multiscale Analysis Approach brings together comprehensive background information on the multiscale nature of
the composite, constituent material behaviour, damage models and key techniques for multiscale modelling, as well as presenting the
findings and methods, developed over a lifetime's research, of three leading experts in the field. The unified approach presented in the book
for conducting multiscale analysis and design of conventional and smart composite materials is also applicable for structures with complete
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linear and nonlinear material behavior, with numerous applications provided to illustrate use. Modeling composite behaviour is a key
challenge in research and industry; when done efficiently and reliably it can save money, decrease time to market with new innovations and
prevent component failure.
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