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Explore the fundamental principles of cellular solids with this seminal work from the Cambridge 
Solid State Science Series. Authored by Lorna J. Gibson and Michael F. Ashby, this 1999 paperback 
meticulously details the intricate structure and properties of these essential material science materials, 
offering critical insights for researchers and engineers.
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Cellular Solids

In this new edition of their classic work on Cellular Solids, the authors have brought the book completely 
up to date, including new work on processing of metallic and ceramic foams and on the mechanical, 
electrical and acoustic properties of cellular solids. Data for commercially available foams are presented 
on material property charts; two new case studies show how the charts are used for selection of foams 
in engineering design. Over 150 references appearing in the literature since the publication of the first 
edition are cited. The text summarises current understanding of the structure and mechanical behaviour 
of cellular materials, and the ways in which they can be exploited in engineering design. Cellular solids 
include engineering honeycombs and foams (which can now be made from polymers, metals, ceramics 
and composites) as well as natural materials, such as wood, cork and cancellous bone.
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Describes the structure and mechanics of a wide range of cellular materials in botany, zoology, and 
medicine.

Cellular Solids

Cellular ceramics are a specific class of porous materials which includes among others foams, 
honeycombs, connected fibers, robocast structures and assembled hollow spheres. Because of their 
particular structure, cellular ceramics display a wide variety of specific properties which make them 
indispensable for various engineering applications. An increasing number of patents, scientific literature 
and international conferences devoted to cellular materials testifies to a rapidly growing interest of the 
technical community in this topic. New applications for cellular ceramics are constantly being put under 
development. The book, authored by leading experts in this emerging field, gives an overview of the 
main aspects related to the processing of diverse cellular ceramic structures, methods of structural 
and properties characterisation and well established industrial, novel and potential applications. It is an 
introduction to newcomers in this research area and allows students to obtain an in-depth knowledge 
of basic and practical aspects of this fascinating class of advanced materials.

Cellular Solids

This book discusses the recent crime and violence trends in the Caribbean highlighting its history and 
current challenges that continue to impede its development. Theoretical explanations are offered for 
the existing conditions and discussion of the need of a paradigm shift in policy development to combat 
the crime problem.

Industrial Ceramics

The topology optimization method solves the basic enginee- ring problem of distributing a limited 
amount of material in a design space. The first edition of this book has become the standard text on 
optimal design which is concerned with the optimization of structural topology, shape and material. 
This edition, has been substantially revised and updated to reflect progress made in modelling 
and computational procedures. It also encompasses a comprehensive and unified description of 
the state-of-the-art of the so-called material distribution method, based on the use of mathematical 
programming and finite elements. Applications treated include not only structures but also materials 
and MEMS.

Materials Transactions

Metal matrix composites constitute a new class of materials, now starting to make a major industrial im-
pact in fields as diverse as aerospace, automotives and electronics. This book gives a comprehensive, 
integrated coverage of these materials, including the background to analytical-, experimental-, pro-
duction and application-oriented aspects. Clear pictorial descriptions are given of the basic principles 
governing various properties and characteristics; these encompass mechanical, thermal, electrical, 
environmental and wear behaviour. Coverage also extends to material processing and component 
fabrication aspects and to a survey of commercial usage. This book is aimed primarily at scientists, 
engineers, production managers and all those involved in research on new materials in general, and 
metal matrix composites in particular, but may also be suitable for use as a text in beginning graduate 
and advanced undergraduate courses.

Forthcoming Books

This new kind of dictionary reflects the use of “rhythm rhymes” by rappers, poets, and songwriters of 
today. Users can look up words to find collections of words that have the same rhythm as the original 
and are useable in ways that are familiar to us in everything from vers libre poetry to the lyrics and 
music of Bob Dylan and hip hop groups.

American Journal of Physics

A comprehensive, beautifully illustrated survey accessible to anyone familiar with high school geometry.

Mechanical Properties of Porous and Cellular Materials



This collection focuses on the characterization of minerals, metals, and materials as well as the applica-
tion of characterization results on the processing of these materials. Papers cover topics such as clays, 
ceramics, composites, ferrous metals, non-ferrous metals, minerals, electronic materials, magnetic 
materials, environmental materials, advanced materials, and soft materials. In addition, papers covering 
materials extraction, materials processing, corrosion, welding, solidification, and method development 
are included. This book provides a current snapshot of characterization in materials science and its role 
in validating, informing, and driving current theories in the field of materials science. This volume will 
serve the dual purpose of furnishing a broad introduction of the field to novices while simultaneously 
serving to keep subject matter experts up-to-date.

The Elastic and Plastic Behaviour of Cellular Materials

This 2003 book relates the complete set of strength characteristics of constituent atoms to their 
electronic structures. These relationships require knowledge of both the chemistry and physics of 
materials. The book uses both classical and quantum mechanics, since both are needed to describe 
these properties, and begins with short reviews of each. Following these reviews, the three major 
branches of the strength of materials are given their own sections. They are: the elastic stiffnesses; the 
plastic responses; and the nature of fracture. This work will be of great value to academic and industrial 
research workers in the sciences of metallurgy, ceramics, microelectronics and polymers. It will also 
serve well as a supplementary text for the teaching of solid mechanics.

Cellular Materials in Nature and Medicine

Polyurethanes are formed by reacting a polyol (an alcohol with more than two reactive hydroxyl groups 
per molecule) with a diisocyanate or a polymeric isocyanate in the presence of suitable catalysts 
and additives. Because a variety of diisocyanates and a wide range of polyols can be used to 
produce polyurethane, a broad spectrum of materials can be produced to meet the needs of specific 
applications. During World War II, a widespread use of polyurethanes was first seen, when they were 
used as a replacement for rubber, which at that time was expensive and hard to obtain. During the war, 
other applications were developed, largely involving coatings of different kinds, from airplane finishes to 
resistant clothing. Subsequent decades saw many further developments and today we are surrounded 
by polyurethane applications in every aspect of our everyday lives. While polyurethane is a product that 
most people are not overly familiar with, as it is generally "hidden" behind covers or surfaces made of 
other materials, it would be hard to imagine life without polyurethanes.

Structure And Properties Of Solid State Materials

Collection of selected, peer reviewed papers from the 14th Symposium on Experimental Stress 
Analysis and Materials Testing with the occasion of 90 years of Strength of Materials Laboratory from 
POLITECHNICA University Timisoara, May 23-25, 2013, Timisoara, Romania. Volume is indexed by 
Thomson Reuters CPCI-S (WoS). The 59 papers are grouped as follows: Chapter 1: Experimental 
Stress Analysis and Materials Testing, Chapter 2: Analytical and Numerical Stress Analysis, Chapter 3: 
Biomechanical Applications, Chapter 4: Civil Engineering Applications, Chapter 5: Mechanical Behavior 
of Cellular Materials

Inorganic Solids

This comprehensive book describes cork as a natural product, as an industrial raw-materials, and as 
a wine bottle closure. From its formation in the outer bark of the cork oak tree to the properties that 
are of relevance to its use, cork is presented and explained including its physical and mechanical 
properties. The industrial processing of cork from post-harvest procedures to the production of cork 
agglomerates and composites is described. Intended as a reference book, this is the ideal compilation 
of scientific knowledge on state-of-the-art cork production and use. Presents comprehensive coverage 
from cork formation to post-harvest procedures Explains the physical properties, mechanical properties 
and quality of cork Addresses topics of interest for those in food science, agriculture and forestry

Cellular Ceramics

A Comprehensive and Self-Contained Treatment of the Theory and Practical Applications of Ceramic 
Materials When failure occurs in ceramic materials, it is often catastrophic, instantaneous, and total. 
Now in its Second Edition, this important book arms readers with a thorough and accurate understand-



ing of the causes of these failures and how to design ceramics for failure avoidance. It systematically 
covers: Stress and strain Types of mechanical behavior Strength of defect-free solids Linear elastic 
fracture mechanics Measurements of elasticity, strength, and fracture toughness Subcritical crack 
propagation Toughening mechanisms in ceramics Effects of microstructure on toughness and strength 
Cyclic fatigue of ceramics Thermal stress and thermal shock in ceramics Fractography Dislocation 
and plastic deformation in ceramics Creep and superplasticity of ceramics Creep rupture at high 
temperatures and safe life design Hardness and wear And more While maintaining the first edition's 
reputation for being an indispensable professional resource, this new edition has been updated with 
sketches, explanations, figures, tables, summaries, and problem sets to make it more student-friendly 
as a textbook in undergraduate and graduate courses on the mechanical properties of ceramics.

Crime and Violence in the Caribbean

Complete guide for materials, engineering, modeling and processing of novel syntactic material 
Lightweight metal-type foams for aeronautical, recreational and electronic applications Focused on a 
new type of material, the book investigates the elements, synthesis and practical applications of metal 
matrix syntactic foams, which share properties of foams and metal matrix composites. The text reviews 
how syntactic foams are synthesized from different types of hollow particles and metal matrixes. Part 
one explains processing techniques such as solidification and powder metallurgy and discusses foams 
made from a variety of matrix metals. Part two compares different syntactic foams based on density 
and strain rate. Original experimental data and modeling information are provided that show how metal 
matrix syntactic foams can be used for lighter weight components in vehicles, as well as for sensors 
and biomaterials.

Principles of the Theory of Solids

The field of matter transport is central to understanding the processing of materials and their subse-
quent mechanical properties. While thermodynamics determines the final state of a material system, 
it is the kinetics of mass transport that governs how it gets there. This book, first published in 2000, 
gives a solid grounding in the principles of matter transport and their application to a range of 
engineering problems. The author develops a unified treatment of mass transport applicable to both 
solids and liquids. Traditionally matter transport in fluids is considered as an extension of heat transfer 
and can appear to have little relationship to diffusion in solids. This unified approach clearly makes 
the connection between these important fields. This book is aimed at advanced undergraduate and 
beginning graduate students of materials science and engineering and related disciplines. It contains 
numerous worked examples and unsolved problems. The material can be covered in a one semester 
course.

Topology Optimization

The scientific discovery that chaotic systems embody deep structures of order is one of such wide-rang-
ing implications that it has attracted attention across a spectrum of disciplines, including the humanities. 
In this volume, fourteen theorists explore the significance for literary and cultural studies of the new 
paradigm of chaotics, forging connections between contemporary literature and the science of chaos. 
They examine how changing ideas of order and disorder enable new readings of scientific and literary 
texts, from Newton's Principia to Ruskin's autobiography, from Victorian serial fiction to Borges's short 
stories. N. Katherine Hayles traces shifts in meaning that chaos has undergone within the Western 
tradition, suggesting that the science of chaos articulates categories that cannot be assimilated into the 
traditional dichotomy of order and disorder. She and her contributors take the relation between order 
and disorder as a theme and develop its implications for understanding texts, metaphors, metafiction, 
audience response, and the process of interpretation itself. Their innovative and diverse work opens 
the interdisciplinary field of chaotics to literary inquiry.

An Introduction to Metal Matrix Composites

A practical handbook rather than merely a chemistry reference, Szycher's Handbook of Polyurethanes, 
Second Edition offers an easy-to-follow compilation of crucial new information on polyurethane tech-
nology, which is irreplaceable in a wide range of applications. This new edition of a bestseller is an in-
valuable reference for technologists, marketers, suppliers, and academicians who require cutting-edge, 
commercially valuable data on the most advanced uses for polyurethane, one of the most important 
and complex specialty polymers. internationally recognized expert Dr. Michael Szycher updates his 



bestselling industry "bible" With seven entirely new chapters and five that are revised and updated, this 
book summarizes vital contents from U.S. patent literature—one of the most comprehensive sources 
of up-to-date technical information. These patents illustrate the most useful technology discovered 
by corporations, universities, and independent inventors. Because of the wealth of information they 
contain, this handbook features many full-text patents, which are carefully selected to best illustrate 
the complex principles involved in polyurethane chemistry and technology. Features of this landmark 
reference include: Hundreds of practical formulations Discussion of the polyurethane history, key terms, 
and commercial importance An in-depth survey of patent literature Useful stoichiometric calculations 
The latest "green" chemistry applications A complete assessment of medical-grade polyurethane 
technology Not biased toward any one supplier’s expertise, this special reference uses a simplified 
language and layout and provides extensive study questions after each chapter. It presents rich 
technical and historical descriptions of all major polyurethanes and updated sections on medical 
and biological applications. These features help readers better understand developmental, chemical, 
application, and commercial aspects of the subject.

The Word Rhythm Dictionary

The 3D Printing Handbook provides practical advice on selecting the right technology and how-to 
design for 3D printing, based upon first-hand experience from the industry's leading experts.

Dissections

This book addresses key questions about the materials used for the wind instruments of classical 
symphony orchestra such as flutes, clarinets, saxophones, oboes, bassoons and pipe organs. The 
content of this book is structured into four parts. Part 1- Description of materials for wind instruments 
deals with wood species and materials for reeds used for making clarinet, oboe and bassoon- and, 
with metallic materials and alloys for - horn, trumpet, trombone, etc. Auxiliary materials associated with 
the manufacturing of wind instruments are felt, cork, leather and parchment. Part 2- Basic acoustics 
of wind instruments, in which are presented succinctly, some pertinent aspects related to the physics 
of the resonant air column. An important aspect discussed is related to the effect of wall material 
on the vibration modes of the walls of wind instruments. The methods for measuring the acoustical 
properties of wind instruments are presented. Part 3- Manufacturing of wind instruments, describes 
the technology used in manufacturing metallic tubes and pipes made of wood. Part 4 - The durability 
and degradation of materials addresses data about methods for cleaning wind instruments, studies 
factors producing degradation of organ pipes, describes methods of conservation and restoration of 
brass instruments and of historical pipe organs. Finally, the properties of marble are described, being 
the only one nondegradable and sustainable material used for pipes for organs.

Characterization of Minerals, Metals, and Materials 2015

This chapter investigates the concept of hierarchy widely found in biological materials. First, natural 
hierarchical materials are explored in terms of their high order structures formed from universal 
building blocks. Hierarchical arrangement is claimed to give rise to remarkable mechanical properties 
of biological structures. Therefore at the next step, the significance of hierarchical structuring on 
mechanical properties is investigated through available analytical models. Finally, fabrication methods 
which could potentially lead to artificial hierarchical structures are briefly reviewed in the domain of 
biomimetics.

Electronic Basis of the Strength of Materials

This book summarizes recent advances in the fabrication methods, properties, and applications of 
various ceramic-filled polymer matrix composites. Surface-modification methods and chemical func-
tionalization of the ceramic fillers are explored in detail, and the outstanding thermal and mechanical 
properties of polymer–ceramic composites, the modeling of some of their thermal and mechanical 
parameters, and their major potential applications are discussed along with detailed examples. Aimed 
at researchers, industry professionals, and advanced students working in materials science and 
engineering, this work offering a review of a vast number of references in the polymer–ceramic field, 
this work helps readers easily advance their research and understanding of the field.

Aspects of Polyurethanes



Sandwich structures represent a special form of a laminated composite material or structural elements, 
where a relatively thick, lightweight and compliant core material separates thin stiff and strong face 
sheets. The faces are usually made of laminated polymeric based composite materials, and typically, 
the core can be a honeycomb type material, a polymeric foam or balsa wood. The faces and the core are 
joined by adhesive bonding, which ensures the load transfer between the sandwich constituent parts. 
The result is a special laminate with very high bending stiffness and strength to weight ratios. Sandwich 
structures are being used successfully for a variety of applications such as spacecraft, aircraft, train 
and car structures, wind turbine blades, boat/ship superstructures, boat/ship hulls and many others. 
The overall objective of the 7th International Conference on Sandwich Structures (ICSS-7) is to provide 
a forum for the presentation and discussion of the latest research and technology on all aspects of 
sandwich structures and materials, spanning the entire spectrum of research to applications in all the 
fields listed above.

Proceedings of the 14th Symposium on Experimental Stress Analysis and Materials Testing

Lightweight alloys have become of great importance in engineering for construction of transportation 
equipment. At present, the metals that serve as the base of the principal light alloys are aluminum 
and magnesium. One of the most important lightweight alloys are the aluminum alloys in use for 
several applications (structural components wrought aluminum alloys, parts and plates). However, 
some casting parts that have low cost of production play important role in aircraft parts. Magnesium and 
its alloys are among the lightest of all metals and the sixth most abundant metal on earth. Magnesium 
is ductile and the most machinable of all metals. Many of these light weight alloys have appropriately 
high strength to warrant their use for structural purposes, and as a result of their use, the total weight 
of transportation equipment has been considerably decreased.

Cork: Biology, Production and Uses

This important study focuses on the way in which structures and materials can be best designed to 
absorb kinetic energy in a controllable and predictable manner. Understanding of energy absorption 
of structures and materials is important in calculating the damage to structures caused by accidental 
collision, assessing the residual strength of structures after initial damage and in designing packaging 
to protect its contents in the event of impact. Whilst a great deal of recent research has taken place 
into the energy absorption behaviour of structures and materials and significant progress has been 
made, this knowledge is diffuse and widely scattered. This book offers a synthesis of the most recent 
developments and forms a detailed and comprehensive view of the area. It is an essential reference 
for all engineers concerned with materials engineering in relation to the theory of plasticity, structural 
mechanics and impact dynamics. Important new study of energy absorption of engineering structures 
and materials Shows how they can be designed to withstand sudden loading in a safe, controllable 
and predictable way Illuminating case studies back up the theoretical analysis

Mechanical Properties of Ceramics

This book discusses the synthesis of chitosan-based solid foams using foam templating. Solid foams 
with pore sizes between a few micrometres and a few millimetres are widely used in a range of 
established and emerging applications, including filtration, catalysis, sound and thermal insulation, 
human protection, and tissue engineering. They are lightweight with large surface-to-volume ratios, and 
have excellent mechanical, acoustic, and thermal properties. However, most foaming processes are 
extremely complex, and there remains a lack of sound scientific understanding of—and therefore con-
trol over—the parameters that determine the properties of the material. One route towards tailor-made 
solid foams is liquid foam templating, where the liquid foam is generated first (with the desired structure) 
before being solidified into a solid foam with the desired structure. This book describes how liquid foam 
templating can be used to synthesise monodisperse solid foams as well as solid foams with a tuneable 
polydispersity.

Metal Matrix Syntactic Foams

Mass Transport in Solids and Fluids
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