mechanical behaviour of materials

mechanical behaviour of materials encompasses the study of how different
materials respond to various forces and environmental conditions. This field
is crucial in engineering and materials science as it helps predict the
performance and durability of materials used in construction, manufacturing,
and product design. Understanding mechanical properties such as strength,
elasticity, plasticity, and toughness enables engineers to select appropriate
materials and design components that can withstand operational stresses. This
article explores the fundamental concepts behind the mechanical behaviour of
materials, including deformation mechanisms, stress-strain relationships, and
failure modes. It also examines factors influencing material performance such
as temperature, strain rate, and microstructure. By analyzing these aspects,
professionals can optimize material usage and improve safety and reliability
in engineering applications. The following sections provide a comprehensive
overview of these key topics.
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Fundamental Concepts of Mechanical Behaviour

The mechanical behaviour of materials refers to how materials respond to
applied forces, including load, pressure, tension, compression, and shear.
This response is governed by internal structural characteristics such as
atomic bonding, crystal structure, and defects. Materials exhibit different
types of mechanical responses ranging from elastic deformation, where the
material returns to its original shape, to plastic deformation, which results
in permanent shape change. The study of mechanical behaviour also involves
understanding stress, strain, and the relationship between them, which forms
the basis for many engineering calculations and design criteria.

Elastic and Plastic Deformation

Elastic deformation occurs when a material is subjected to stress but



recovers its original shape upon removal of the load. This behavior is
typically linear and reversible. Plastic deformation happens when the applied
stress exceeds the yield strength of the material, causing permanent changes
in shape due to dislocation movement or other mechanisms. The transition
between these two regimes is critical for determining a material's usability
in structural applications.

Viscoelasticity and Time-Dependent Behaviour

Some materials, especially polymers and biological tissues, exhibit
viscoelastic behaviour, meaning their mechanical response depends on both the
magnitude and duration of applied stress. These materials show
characteristics of both viscous fluids and elastic solids, leading to time-
dependent strain such as creep (gradual deformation under constant load) and
stress relaxation (reduction in stress under constant strain).

Stress and Strain Analysis

Stress and strain are fundamental parameters used to describe the mechanical
behaviour of materials. Stress quantifies the internal forces within a
material per unit area, while strain measures the deformation or displacement
relative to the original dimensions. The analysis of these parameters under
various loading conditions provides insight into material strength and
deformation characteristics.

Types of Stress

Stress can be classified into several types based on the nature and direction
of the applied load:

Tensile Stress: Pulling forces that attempt to elongate the material.

Compressive Stress: Forces that compress or shorten the material.

Shear Stress: Forces that cause layers of material to slide past one
another.

Hydrostatic Stress: Equal stress in all directions, often relevant in
fluid pressure contexts.

Stress-Strain Curves

The stress-strain curve is a graphical representation of a material's
response to applied stress. It reveals key mechanical properties such as



elastic modulus, yield strength, ultimate tensile strength, and ductility.
The initial linear portion indicates elastic behavior, followed by a
nonlinear region representing plastic deformation. Analysis of these curves
helps in material selection and predicting failure.

Deformation Mechanisms in Materials

The mechanical behaviour of materials is largely influenced by the underlying
deformation mechanisms at the microscopic and atomic levels. These mechanisms
vary among metals, ceramics, polymers, and composites, affecting their
strength and ductility.

Dislocation Movement in Metals

In crystalline metals, plastic deformation mainly occurs through the movement
of dislocations, which are defects in the crystal lattice. The ease of
dislocation motion determines the metal’s ductility and strength. Techniques
such as work hardening and alloying are used to control dislocation behavior
and enhance mechanical properties.

Grain Boundary Effects

Grain boundaries act as barriers to dislocation motion, influencing
deformation and strength. Fine-grained materials tend to be stronger due to
the increased number of grain boundaries, a principle known as the Hall-Petch
relationship. However, grain boundaries can also be sites for crack
initiation under stress.

Deformation in Polymers and Ceramics

Polymers deform primarily through chain sliding and uncoiling, which differs
significantly from dislocation-based deformation in metals. Ceramics, being
brittle and ionic or covalent bonded, exhibit limited plastic deformation and
are prone to fracture under tension.

Mechanical Properties of Materials

Mechanical properties define how a material responds to external forces and
are critical for engineering design. These properties are derived from
stress-strain relationships and deformation mechanisms and include strength,
toughness, hardness, ductility, and fatigue resistance.



Strength

Strength refers to the maximum stress a material can withstand without
failure. It includes yield strength (onset of plastic deformation) and
ultimate tensile strength (maximum stress before fracture). Materials with
high strength are essential for load-bearing applications.

Toughness and Hardness

Toughness measures a material's ability to absorb energy and plastically
deform without fracturing. Hardness indicates resistance to localized plastic
deformation or indentation. While hardness often correlates with strength,
toughness is more related to a material's ability to resist crack
propagation.

Ductility and Brittleness

Ductility describes the extent to which a material can deform plastically
before fracturing. Ductile materials can sustain significant deformation,
whereas brittle materials fracture with minimal plastic deformation. These
properties influence the failure mode and are vital for safety
considerations.

Fatigue and Creep

Fatigue refers to the weakening of a material caused by repeated cyclic
loading, leading to fracture over time even at stresses below the yield
strength. Creep is the slow, time-dependent deformation under constant
stress, especially relevant at high temperatures. Both phenomena affect the
long-term reliability of materials in service.

Factors Affecting Mechanical Behaviour

The mechanical behaviour of materials is not static; it depends on various
environmental and intrinsic factors. Understanding these influences allows
engineers to predict and enhance material performance under real-world
conditions.

Temperature Effects

Temperature significantly impacts mechanical properties. Increased
temperatures generally reduce strength and increase ductility, while low
temperatures can cause materials to become brittle. Thermal expansion and
phase transformations also influence mechanical responses.



Strain Rate Sensitivity

The rate at which a material is deformed affects its behaviour. Some
materials exhibit increased strength at higher strain rates, an important
consideration in impact and crash scenarios. Conversely, slower strain rates
can facilitate creep and stress relaxation.

Microstructural Influences

Microstructure, including grain size, phase distribution, and presence of
defects, plays a critical role in mechanical behaviour. Controlled heat
treatments and alloying can modify microstructure to enhance desired
properties such as strength and toughness.

Failure Modes and Fracture Mechanics

Understanding failure mechanisms is essential for preventing catastrophic
material breakdown. Failure modes include brittle fracture, ductile fracture,
fatigue failure, and creep rupture, each influenced by the material’s
mechanical behaviour and environmental conditions.

Brittle and Ductile Fracture

Brittle fracture occurs with little plastic deformation and often propagates
rapidly, while ductile fracture involves significant plastic deformation
before failure. The fracture surface characteristics differ, providing clues
about the failure mechanism.

Fatigue Failure

Fatigue failure results from repeated cyclic loading, initiating cracks that
grow over time until catastrophic failure occurs. This type of failure is
common in structural components subjected to fluctuating stresses.

Fracture Mechanics Principles

Fracture mechanics studies crack initiation and propagation using parameters
such as stress intensity factor and fracture toughness. These concepts help
predict failure and design materials and structures to resist crack growth.

1. Stress and strain define material response to loads.

2. Elastic and plastic deformation govern shape change.



3. Dislocation and grain boundaries control metal strength.
4. Mechanical properties determine material suitability.
5. Environmental factors like temperature affect behaviour.

6. Failure modes guide safe design and material selection.

Frequently Asked Questions

What is the mechanical behavior of materials?

The mechanical behavior of materials refers to how materials respond to
applied forces, including their deformation, strength, elasticity,
plasticity, and failure characteristics under various loading conditions.

How does temperature affect the mechanical behavior
of materials?

Temperature can significantly influence the mechanical behavior of materials
by altering their strength, ductility, hardness, and toughness. For example,
most metals become more ductile at higher temperatures and more brittle at
lower temperatures.

What is the difference between elastic and plastic
deformation in materials?

Elastic deformation is reversible; the material returns to its original shape
when the load is removed. Plastic deformation is permanent; the material
undergoes irreversible changes in shape after the load exceeds the elastic
limit.

How do microstructural features affect the
mechanical behavior of materials?

Microstructural features such as grain size, phase distribution,
dislocations, and defects influence mechanical properties by affecting
strength, ductility, hardness, and fatigue resistance. For instance, smaller
grain sizes typically increase material strength due to grain boundary
strengthening.

What role does strain rate play in the mechanical



behavior of materials?

Strain rate affects how materials deform under load; higher strain rates
usually increase the material's strength and reduce ductility. Materials may
behave more brittle under rapid loading conditions, which is critical in
impact and crash scenarios.

Additional Resources

1. Mechanical Behavior of Materials by Thomas H. Courtney

This comprehensive textbook covers the fundamental concepts of mechanical
behavior, including elasticity, plasticity, creep, and fatigue. It emphasizes
the relationships between the microstructure of materials and their
mechanical properties. The book is well-suited for both undergraduate and
graduate students in materials science and mechanical engineering.

2. Deformation and Fracture Mechanics of Engineering Materials by Richard W.
Hertzberg

Hertzberg’s book provides a detailed exploration of how materials deform and
fail under various loading conditions. It combines theoretical concepts with
practical examples, focusing on fracture mechanics, fatigue, and creep. The
text is widely used by engineers and researchers working on structural
integrity and failure analysis.

3. Mechanical Metallurgy by George E. Dieter

This classic text delves into the mechanical behavior of metals, emphasizing
the relationship between microstructure and mechanical properties. Topics
include dislocation theory, strengthening mechanisms, and deformation
behavior. The book is ideal for materials scientists and engineers seeking an
in-depth understanding of metal mechanics.

4. Introduction to the Mechanics of a Continuous Medium by Lawrence E.
Malvern

Malvern’s book offers a rigorous introduction to continuum mechanics, which
underpins the mechanical behavior of materials. It covers stress, strain,
constitutive equations, and applications to solids and fluids. This text is
essential for students and professionals interested in theoretical and
applied mechanics.

5. Fundamentals of Materials Science and Engineering: An Integrated Approach
by William D. Callister Jr. and David G. Rethwisch

Callister’s textbook provides a broad overview of materials science,
including mechanical behavior aspects such as deformation, strengthening, and
failure. It integrates concepts across metals, ceramics, polymers, and
composites, making it a valuable resource for understanding material
performance in engineering applications.

6. Mechanical Behavior of Materials: Engineering Methods for Deformation,
Fracture, and Fatigue by Marc André Meyers and Krishan Kumar Chawla
This book presents engineering approaches to understanding material



deformation, fracture, and fatigue. It includes case studies and experimental
methods, highlighting real-world applications. The text is designed for
advanced students and practicing engineers focused on materials performance
and reliability.

7. Plasticity for Structural Engineers by Wai-Fah Chen and Da-Jian Han
Focused on plastic deformation in structural materials, this book covers
theories and applications relevant to civil and mechanical engineering. It
discusses yield criteria, flow rules, and plastic collapse mechanisms. The
work is particularly useful for engineers involved in structural design and
analysis.

8. Fracture Mechanics: Fundamentals and Applications by Ted L. Anderson
Anderson’s book is a definitive guide to fracture mechanics, addressing the
initiation and propagation of cracks in materials. It covers linear elastic
and elastic-plastic fracture mechanics with numerous examples and practical
applications. This text is essential for those studying failure analysis and
material durability.

9. Deformation Mechanisms, Rheology and Tectonics: Current Status and Future
Perspectives edited by David R. Stegman, Peter J. Tackley, and Johannes
Glodny

This collection of research articles explores the mechanical behavior of
Earth materials under geological conditions. It discusses deformation
mechanisms at various scales, rheological properties, and their implications
for tectonics. The book is valuable for geoscientists interested in the
mechanical aspects of Earth materials.
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mechanical behaviour of materials: Mechanical Behavior of Materials Marc André
Meyers, Krishan Kumar Chawla, 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
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www.cambridge.org/97800521866758.

mechanical behaviour of materials: Mechanical Behavior of Materials Thomas H. Courtney,
2005-12-16 This outstanding text offers a comprehensive treatment of the principles of the
mechanical behavior of materials. Appropriate for senior and graduate courses, it is distinguished by
its focus on the relationship between macroscopic properties, material microstructure, and
fundamental concepts of bonding and crystal structure. The current, second edition retains the
original editions extensive coverage of nonmetallics while increasing coverage of ceramics,
composites, and polymers that have emerged as structural materials in their own right and are now
competitive with metals in many applications. It contains new case studies, includes solved example
problems, and incorporates real-life examples. Because of the books extraordinary breadth and
depth, adequate coverage of all of the material requires two full semesters of a typical three-credit
course. Since most curricula do not have the luxury of allocating this amount of time to mechanical
behavior of materials, the text has been designed so that material can be culled or deleted with ease.
Instructors can select topics they wish to emphasize and are able to proceed at any level they
consider appropriate.

mechanical behaviour of materials: Mechanical Behavior of Materials Marc A. Meyers,
2009 Includes numerous examples and problems for student practice, this textbook is ideal for
courses on the mechanical behaviour of materials taught in departments of mechanical engineering
and materials science.

mechanical behaviour of materials: Mechanical Behavior of Materials William F. Hosford,
2010 This is a textbook on the mechanical behavior of materials for mechanical and materials
engineering. It emphasizes quantitative problem solving. This new edition includes treatment of the
effects of texture on properties and microstructure in Chapter 7, a new chapter (12) on
discontinuous and inhomogeneous deformation, and treatment of foams in Chapter 21.

mechanical behaviour of materials: Mechanical Behavior of Materials, Second Edition
Marc André Meyers. Krishan Kumar Chawla, 2008

mechanical behaviour of materials: Mechanical Behaviour of Materials at High Temperature
C. Moura Branco, R. Ritchie, V. Sklenicka, 1996-06-30 This volume contains the edited version of
lectures and selected research contributions presented at the NATO ADVANCED STUDY INSTITUTE
on MECHANICAL BEHA VI OUR OF MATERIALS AT HIGH TEMPERATURE, held in Sesimbra,
Portugal, 12th-22nd September 1995, and organized by 1ST-Lisbon Institute of Technology,
PortugaL The Institute was attended by 88 participants, including 15 lecturers from 17 countries
including five CP countries. The lecturers were leading scientists and technologists from
universities, research institutions and industry. The students were mainly young PhD students and
junior academic or research staff with postgraduate qualifications (MSc or PhD). Fourteen students
were from the five CP countries. The students presented research papers or posters during the
Institute reporting the current progress of their research projects. A total of thirty three lectures,
ten research papers and fifty posters were presented. This book does not contain the poster
presentations and seven research papers were selected for publication. All the sessions were very
active and quite extensive discussions on scientific aspects took place during the Institute. The
Advanced Study Institute provided a forum for interaction among scientists and engineers from
different areas of research, and young researchers.

mechanical behaviour of materials: Mechanical Behaviour of Ceramics R. W. Davidge,
1979-03-08 This 1979 book presents the scientific foundations of mechanical behaviour and
demonstrates how these can be used in engineering situations in relation to ceramics.

mechanical behaviour of materials: Mechanical Properties of Materials Joshua Pelleg,
2012-06-13 The subject of mechanical behavior has been in the front line of basic studies in
engineering curricula for many years. This textbook was written for engineering students with the
aim of presenting, in a relatively simple manner, the basic concepts of mechanical behavior in solid
materials. A second aim of the book is to guide students in their laboratory experiments by helping
them to understand their observations in parallel with the lectures of their various courses;



therefore the first chapter of the book is devoted to mechanical testing. Another aim of the book is to
provide practicing engineers with basic help to bridge the gap of time that has passed from their
graduation up to their actual involvement in engineering work. The book also serves as the basis for
more advanced studies and seminars when pursuing courses on a graduate level. The content of this
textbook and the topics discussed correspond to courses that are usually taught in universities and
colleges all over the world, but with a different and more modern approach. It is however unique by
the inclusion of an extensive chapter on mechanical behavior in the micron and
submicron/nanometer range. Mechanical deformation phenomena are explained and often related to
the presence of dislocations in structures. Many practical illustrations are provided representing
various observations encountered in actual structures of particularly technical significance. A
comprehensive list of references at the end of each chapter is included to provide a broad basis for
further studying the subject.

mechanical behaviour of materials: Mechanical Behaviour of Engineering Materials
Joachim Roesler, Harald Harders, Martin Baeker, 2007-10-16 How do engineering materials deform
when bearing mechanical loads? To answer this crucial question, the book bridges the gap between
continuum mechanics and materials science. The different kinds of material deformation (elasticity,
plasticity, fracture, creep, fatigue) are explained in detail. The book also discusses the physical
processes occurring during the deformation of all classes of engineering materials (metals,
ceramics, polymers, and composites) and shows how these materials can be strengthened to meet
the design requirements. It provides the knowledge needed in selecting the appropriate engineering
material for a certain design problem. The reader will thus learn how to critically employ design
rules and thus to avoid failure of mechanical components. ‘Mechanical Behaviour of Engineering
Materials’ is both a valuable textbook and a useful reference for graduate students and practising
engineers.

mechanical behaviour of materials: Mechanical Behaviour of Materials Dominique Francois,
André Pineau, André Zaoui,

mechanical behaviour of materials: Mechanical Behaviour and Testing of Materials
BHARGAVA, A. K., SHARMA, C. P., 2011-06-30 This book provides an insight into the mechanical
behaviour and testing of metals, polymers, ceramics and composites, which are widely employed for
structural applications under varying loads, temperatures and environments. Organized in 13
chapters, this book begins with explaining the fundamentals of materials, their basic building units,
atomic bonding and crystal structure, further describing the role of imperfections on the behaviour
of metals and alloys. The book then explains dislocation theory in a simplified yet analytical manner.
The destructive and non-destructive testing methods are discussed, and the interpreted test data are
then examined critically.--Publisher's description.

mechanical behaviour of materials: Mechanical Behavior of Materials Thomas H.
Courtney, 1990

mechanical behaviour of materials: Ceramics Dietrich Munz, Theo Fett, 1999-03-11 Ceramic
materials are widely used as components in a great variety of applications. They are attractive due
to their good high temperature strength, high wear resistance, good corrosion restistance and other
special physical properties. Their major drawback is their brittleness and the large scatter of their
mechanical properties. This book describes failure phenomena in ceramic materials under
mechanical loading, methods for determining the material properties, and the principles that one
should apply when selecting a material. The fracture-mechanical and statistical principles and their
use in describing the scatter of strength and lifetime are also covered. Special chapters are devoted
to creep behaviour, multiaxial failure criteria and thermal shock behaviour.

mechanical behaviour of materials: Mechanical Behavior of Engineering Materials Y.M.
Haddad, 2000-08-31 This monograph consists of two volumes and provides a unified, comprehensive
presentation of the important topics pertaining to the understanding and determination of the
mechanical behaviour of engineering materials under different regimes of loading. The large subject
area is separated into eighteen chapters and four appendices, all self-contained, which give a



complete picture and allow a thorough understanding of the current status and future direction of
individual topics. Volume I contains eight chapters and three appendices, and concerns itself with
the basic concepts pertaining to the entire monograph, together with the response behaviour of
engineering materials under static and quasi-static loading. Thus, Volume [ is dedicated to the
introduction, the basic concepts and principles of the mechanical response of engineering materials,
together with the relevant analysis of elastic, elastic-plastic, and viscoelastic behaviour. Volume II
consists of ten chapters and one appendix, and concerns itself with the mechanical behaviour of
various classes of materials under dynamic loading, together with the effects of local and
microstructural phenomena on the response behaviour of the material. Volume II also contains
selected topics concerning intelligent material systems, and pattern recognition and classification
methodology for the characterization of material response states. The monograph contains a large
number of illustrations, numerical examples and solved problems. The majority of chapters also
contain a large number of review problems to challenge the reader. The monograph can be used as a
textbook in science and engineering, for third and fourth undergraduate levels, as well as for the
graduate levels. It is also a definitive reference work for scientists and engineers involved in the
production, processing and applications of engineering materials, as well as for other professionals
who are involved in the engineering design process.

mechanical behaviour of materials: Mechanical Behavior of Materials William F. Hosford,
2005-05-02 Publisher Description

mechanical behaviour of materials: Deformation and Fracture Mechanics of
Engineering Materials Richard W. Hertzberg, Richard P. Vinci, Jason L. Hertzberg, 2020-07-08
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, this popular is equally valuable for
engineers looking to increase their knowledge of the mechanical properties of solids.

mechanical behaviour of materials: Mechanical Behaviour of Materials V M. G. Yan, S. H.
Zhang, Z. M. Zheng, 2013-10-22 Provides a thorough up-to-date account of the latest developments
in materials science and engineering research and applications. The contributed papers cover all
aspects of this important field, including material aspects of fracture in engineering practice, fatigue
criteria and material characterisation, environmental effects on fracture, high temperature
deformation and failure and mechanical properties and engineering applications of composite and
non-metallic materials. Contains approximately 200 papers from acknowledged experts.

mechanical behaviour of materials: Mechanical Behaviour of Materials Dominique Francois,
André Pineau, André Zaoui, 2012-12-06 Advances in technology are demanding ever-increasing
mastery over the materials being used: the challenge is to gain a better understanding of their
behaviour, and more particularly of the relations between their microstructure and their
macroscopic properties. This two-volume work, of which this is the first volume, aims to provide the
means by which this challenge may be met. Starting from the mechanics of deformation, it develops
the laws governing macroscopic behaviour - expressed as the constitutive equations - always taking




account of the physical phenomena which underlie rheological behaviour. The most recent
developments are presented, in particular those concerning heterogeneous materials such as
metallic alloys, polymers and composites. Each chapter is devoted to one of the major classes of
material behaviour. As the subtitles indicate, Volume I deals with elasticity and plasticity and
Volume II with viscoelasticity, viscoplasticity, damage phenomena, and the mechanics of fracture
and of contact. Annexes to Volume I give the relevant basic tools and techniques of
continuous-media mechanics, crystallography and phase changes. Most of the chapters end with a
set of exercises, to many of which either the full solution or hints on how to obtain this are given;
each volume is profusely illustrated with explanatory diagrams and with electron-microscope
photographs. Mechanics of Material Behaviour grew out of the Paris Diplome d'Etudes Approfondies
(DEA, Advanced Studies Diploma) in Mechanics and Materials. In addition to Diploma-level students,
it is addressed to students reading for a first degree in engineering, practising engineers and
research workers in this field. The treatment is mathematical but the mathematical arguments
should not prove difficult; the real difficulties of the subject stem from the frequent and considerable
changes of scale that have to be appreciated and the need toacquire a firm grasp of the underlying
physics.

mechanical behaviour of materials: Mechanical Behaviour of Engineering Materials
Y.M. Haddad, 2013-06-29 This monograph consists of two volumes and provides a unified,
comprehensive presentation of the important topics pertaining to the understanding and
determination of the mechanical behaviour of engineering materials under different regimes of
loading. The large subject area is separated into eighteen chapters and four appendices, all
self-contained, which give a complete picture and allow a thorough understanding of the current
status and future direction of individual topics. Volume I contains eight chapters and three
appendices, and concerns itself with the basic concepts pertaining to the entire monograph,
together with the response behaviour of engineering materials under static and quasi-static loading.
Thus, Volume I is dedicated to the introduction, the basic concepts and principles of the mechanical
response of engineering materials, together with the relevant analysis of elastic, elastic-plastic, and
viscoelastic behaviour. Volume II consists of ten chapters and one appendix, and concerns itself with
the mechanical behaviour of various classes of materials under dynamic loading, together with the
effects of local and microstructural phenomena on the response behaviour of the material. Volume II
also contains selected topics concerning intelligent material systems, and pattern recognition and
classification methodology for the characterization of material response states. The monograph
contains a large number of illustrations, numerical examples and solved problems. The majority of
chapters also contain a large number of review problems to challenge the reader. The monograph
can be used as a textbook in science and engineering, for third and fourth undergraduate levels, as
well as for the graduate levels. It is also a definitive reference work for scientists and engineers
involved in the production, processing and applications of engineering materials, as well as for other
professionals who are involved in the engineering design process.

mechanical behaviour of materials: Mechanical Behaviour of Engineering Materials
Y.M. Haddad, 2001-11-30 This monograph consists of two volumes and provides a unified,
comprehensive presentation of the important topics pertaining to the understanding and
determination of the mechanical behaviour of engineering materials under different regimes of
loading. The large subject area is separated into eighteen chapters and four appendices, all
self-contained, which give a complete picture and allow a thorough understanding of the current
status and future direction of individual topics. Volume I contains eight chapters and three
appendices, and concerns itself with the basic concepts pertaining to the entire monograph,
together with the response behaviour of engineering materials under static and quasi-static loading.
Thus, Volume I is dedicated to the introduction, the basic concepts and principles of the mechanical
response of engineering materials, together with the relevant analysis of elastic, elastic-plastic, and
viscoelastic behaviour. Volume II consists of ten chapters and one appendix, and concerns itself with
the mechanical behaviour of various classes of materials under dynamic loading, together with the



effects of local and microstructural phenomena on the response behaviour of the material. Volume II
also contains selected topics concerning intelligent material systems, and pattern recognition and
classification methodology for the characterization of material response states. The monograph
contains a large number of illustrations, numerical examples and solved problems. The majority of
chapters also contain a large number of review problems to challenge the reader. The monograph
can be used as a textbook in science and engineering, for third and fourth undergraduate levels, as
well as for the graduate levels. It is also a definitive reference work for scientists and engineers
involved in the production, processing and applications of engineering materials, as well as for other
professionals who are involved in the engineering design process.
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