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Explore the foundational principles of materials science, delving into the intricate structure and diverse 
properties of solids, providing an essential introduction to how materials behave. Simultaneously, gain 
comprehensive insights into the specialized field of maternity and pediatric nursing, covering the unique 
care requirements for mothers, infants, and children through their developmental stages.
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The Structure and Properties of Solids

A modern introduction to the subject taking a unique integrated approach designed to appeal to both 
science and engineering students. Covering a broad spectrum of topics, this book includes numerous 
up-to-date examples of real materials with relevant applications and a modern treatment of key con-
cepts. The science bias allows this book to be equally accessible to engineers, chemists and physicists. 
* Carefully structured into self-contained bite-sized chapters to enhance student understanding * 
Questions have been designed to reinforce the concepts presented * Includes coverage of radioactivity 
* Relects a rapidly growing field from the science perspective

Understanding Solids

Ralls' Introduction to Materials Science and Engineering is intended for students who want to learn 
about the nature of solid substances and, especially, for beginning engineering students who are 
making their first serious contact with the structure and properties of real solids. It represents, clearly 
and logically, the chemical and physical principles on which the properties of materials depend. The 
basic relationships introduced in general chemistry and physics courses are reviewed and extended 
in order to permit the student to relate the properties of ceramic, metallic, and polymeric solids to their 
internal structure and external environment.

An Introduction to Materials Science and Engineering

Building a foundation with a thorough description of crystalline structures, Solid State Chemistry: An 
Introduction, Fourth Edition presents a wide range of the synthetic and physical techniques used to 
prepare and characterize solids. Going beyond basic science, the book explains and analyzes modern 
techniques and areas of research. The book covers: A range of synthetic and physical techniques 
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used to prepare and characterize solids Bonding, superconductivity, and electrochemical, magnetic, 
optical, and conductive properties STEM, ionic conductivity, nanotubes and related structures such 
as graphene, metal organic frameworks, and FeAs superconductors Biological systems in synthesis, 
solid state modeling, and metamaterials This largely nonmathematical introduction to solid state 
chemistry includes basic crystallography and structure determination, as well as practical examples 
of applications and modern developments to offer students the opportunity to apply their knowledge 
in real-life situations and serve them well throughout their degree course. New in the Fourth Edition 
Coverage of multiferroics, graphene, and iron-based high temperature superconductors, the techniques 
available with synchrotron radiation, and metal organic frameworks (MOFs) More space devoted to 
electron microscopy and preparative methods New discussion of conducting polymers in the expanded 
section on carbon nanoscience

Solid State Chemistry

Understand the relationship between processing and material properties with this streamlined intro-
duction Materials engineering focuses on the complex and crucial relationship between the physical 
properties of materials and the chemical bonds that comprise them. Specifically, this field of study 
seeks to understand how materials can be designed to meet specific design and performance criteria. 
This ‘materials paradigm’ has, in recent years, become integral to numerous cutting-edge areas 
of technological development. Materials Engineering and Science seeks to introduce this vital and 
fast-growing subject to a new generation of scientists and engineers. It integrates core thermodynamic, 
kinetic, and transport principles into its analysis of the structural, mechanical, and physical properties 
of materials, creating a streamlined and intuitive approach that fosters understanding. Now fully revised 
to reflect the latest research and educational paradigms, this is an essential resource. Readers of the 
second edition will also find: Detailed discussion of all major classes of materials, including polymers, 
composites, and biologics New and expanded treatment of nanomaterials, additive manufacturing (3D 
printing), and molecular simulation Web-based and physical supplementary materials including an 
instructor guide, solutions manual, and sample lecture slides Materials Engineering and Science is 
ideal for all advanced undergraduate and early graduate students in engineering, materials science, 
and related subjects.

Materials Engineering and Science

For many years, evidence suggested that all solid materials either possessed a periodic crystal 
structure as proposed by the Braggs or they were amorphous glasses with no long-range order. In 
the 1970s, Roger Penrose hypothesized structures (Penrose tilings) with long-range order which were 
not periodic. The existence of a solid phase, known as a quasicrystal, that possessed the structure of 
a three dimensional Penrose tiling, was demonstrated experimentally in 1984 by Dan Shechtman and 
colleagues. Shechtman received the 2011 Nobel Prize in Chemistry for his discovery. The discovery 
and description of quasicrystalline materials provided the first concrete evidence that traditional crystals 
could be viewed as a subset of a more general category of ordered materials. This book introduces the 
diversity of structures that are now known to exist in solids through a consideration of quasicrystals (Part 
I) and the various structures of elemental carbon (Part II) and through an analysis of their relationship to 
conventional crystal structures. Both quasicrystals and the various allotropes of carbon are excellent 
examples of how our understanding of the microstructure of solids has progressed over the years 
beyond the concepts of traditional crystallography.

Novel Microstructures for Solids

This book provides an introduction to this exciting and relativelynew subject with chapters covering 
natural and synthetic polymers,colloids, surfactants and liquid crystals highlighting the many andvaried 
applications of these materials. Written by an expert in thefield, this book will be an essential reference 
for people workingin both industry and academia and will aid in understanding of thisincreasingly 
popular topic. Contains a new chapter on biological soft matter Newly edited and updated chapters 
including updated coverageof recent aspects of polymer science. Contain problems at the end of each 
chapter to facilitateunderstanding

Introduction to Soft Matter

Engineering Materials 2, Fourth Edition, is one of the leading self-contained texts for more advanced 
students of materials science and mechanical engineering. It provides a concise introduction to the 



microstructures and processing of materials, and shows how these are related to the properties 
required in engineering design. Each chapter is designed to provide the content of one 50-minute 
lecture. This updated version includes new case studies, more worked examples; links to Google 
Earth, websites, and video clips; and a companion site with access to instructors' resources: solution 
manual, image bank of figures from the book, and a section of interactive materials science tutorials. 
Other changes include an increased emphasis on the relationship between structure, processing, and 
properties, and the integration of the popular tutorial on phase diagrams into the main text. The book is 
perfect as a stand-alone text for an advanced course in engineering materials or a second text with its 
companion Engineering Materials 1: An Introduction to Properties, Applications, and Design, Fourth 
Edition in a two-semester course or sequence. Many new or revised applications-based case studies 
and examples Treatment of phase diagrams integrated within the main text Increased emphasis on 
the relationship between structure, processing and properties, in both conventional and innovative 
materials Frequent worked examples – to consolidate, develop, and challenge Many new photographs 
and links to Google Earth, websites, and video clips Accompanying companion site with access to 
instructors’ resources, including a suite of interactive materials science tutorials, a solutions manual, 
and an image bank of figures from the book

Engineering Materials 2

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.

Cellular Solids

Designed for advanced undergraduate students and as a useful reference book for materials re-
searchers, Physical Properties of Materials, Third Edition establishes the principles that control the 
optical, thermal, electronic, magnetic, and mechanical properties of materials. Using an atomic and 
molecular approach, this introduction to materials science offers readers a wide-ranging survey of 
the field and a basis to understand future materials. The author incorporates comments on applica-
tions of materials science, extensive references to the contemporary and classic literature, and 350 
end-of-chapter problems. In addition, unique tutorials allow students to apply the principles to under-
stand applications, such as photocopying, magnetic devices, fiber optics, and more. This fully revised 
and updated Third Edition includes new materials and processes, such as topological insulators, 3-D 
printing, and more information on nanomaterials. The new edition also now adds Learning Goals at the 
end of each chapter and a Glossary with more than 500 entries for quick reference.

Introduction to Materials Science

A modern and thorough treatment of the field for upper-level undergraduate and graduate courses in 
materials science and chemistry.

Physical Properties of Materials, Third Edition

Designed for advanced undergraduate students, Physical Properties of Materials, Second Edition 
establishes the principles that control the optical, thermal, electronic, magnetic, and mechanical 
properties of materials. Using an atomic and molecular approach, this introduction to materials science 
offers students a wide-ranging survey of the field and a basis to understand future materials. The 
author incorporates comments on applications of materials science, extensive references to the con-
temporary and classic literature, and problems at the end of each chapter. In addition, unique tutorials 
allow students to apply the principles to understand applications, such as photocopying, magnetic 
devices, fiber optics, and more. This fully revised and updated second edition presents a discussion 
of materials sustainability, a description of crystalline structures, and discussion of current and recent 
developments, including graphene, carbon nanotubes, nanocomposites, magnetocaloric effect, and 
spintronics. Along with a new capstone tutorial on the materials science of cymbals, this edition contains 



more than 60 new end-of-chapter problems, bringing the total to 300 problems. Web Resource The 
book’s companion website (www.physicalpropertiesofmaterials.com) provides updates to the further 
reading sections, links to relevant movies and podcasts for each chapter, video demonstrations, and 
additional problems. It also offers sources of demonstration materials for lectures and PowerPoint slides 
of figures from the book. More information can be found on a recent press release describing the book 
and the website.

Solid State Materials Chemistry

Materials Science and Engineering: An Introduction promotes student understanding of the three pri-
mary types of materials (metals, ceramics, and polymers) and composites, as well as the relationships 
that exist between the structural elements of materials and their properties.

Physical Properties of Materials, Second Edition

Physical Properties of Materials for Engineers, Second Edition introduces and explains modern 
theories of the properties of materials and devices for practical use by engineers. Introductory chapters 
discuss both classical mechanics and quantum mechanics to demonstrate the need for the quantum 
approach. Topics are presented in an uncomplicated manner; extensive cross-references are provided 
to emphasize the inter-relationships among the physical phenomena. Illustrations and problems based 
on commercially-available materials are included where appropriate. Physical Properties of Materials 
for Engineers, Second Edition is an excellent introduction to solid state physics and practical techniques 
for students and workers in aerospace industry, chemical engineering, civil engineering, electrical 
engineering, industrial engineering, materials science, and mechanical and metallurgical engineering.

Materials Science and Engineering

Computational Materials Science: An Introduction covers the essentials of computational science and 
explains how computational tools and techniques work to help solve materials science problems. The 
book focuses on two levels of a materials system: the electronic structure level of nuclei and electrons 
and the atomistic/molecular level. It presents

Introduction to Materials Science

This book offers a comprehensive presentation of the concepts, properties, and applications of complex 
materials. Authors of each chapter use a fundamental approach to define the structure and properties 
of a wide range of solids on the basis of the local chemical bonding and atomic order present in the 
material. Emphasizing the physical and chemical origins of different material properties, this important 
volume focuses on the most technologically important materials being utilized and developed by 
scientists and engineers.

Cellular Solids

Published in 1974: The CRC Handbook of Materials Science provides a current and readily accessible 
guide to the physical properties of solid state and structural materials.



Introduction to Properties of Materials

Solid State Physics provides a broad introduction to some of the principal areas of the physical phe-
nomena in solid materials and is aimed broadly at undergraduate students of physics and engineering 
related subjects. The physical properties of materials are intimately related to the crystalline symmetry 
of atoms as well as the atomic species present. This includes the electronic, mechanical, magnetic 
and optical properties of all materials. These subjects are treated in depth and provide the reader with 
the tools necessary for an understanding of the varied phenomena of materials. Particular emphasis 
is given to the reaction of materials to specific stimuli, such as the application of electric and magnetic 
fields. Nanotechnologies are based on the formation of nano-sized elements and structures. The final 
chapter of the book provides a broad introduction to the topic and uses some of the main tools 
of solid state physics to explain the behavior of nanomaterials and why they are of importance for 
future technologies. FEATURES: -Provides a broad introduction to the principal areas of the physical 
phenomena in solid materials -Includes the electronic, mechanical, magnetic and optical properties 
of all materials -Explains the behavior of nanomaterials and why they are of importance for future 
technologies

Physical Properties of Materials for Engineers

Preparing students for graduate work in materials science and engineering, this applications-oriented 
text emphasizes cutting-edge technology to provide a clear picture of how the principles of materials 
apply to exciting breakthroughs and promising new fields.

Computational Materials Science

This revised edition continues to provide the most approachable introduction to the structure, charac-
teristics, and everyday applications of soft matter. It begins with a substantially revised overview of the 
underlying physics and chemistry common to soft materials. Subsequent chapters comprehensively 
address the different classes of soft materials, from liquid crystals to surfactants, polymers, colloids, and 
biomaterials, with vivid, full-color illustrations throughout. There are new worked examples throughout, 
new problems, some deeper mathematical treatment, and new sections on key topics such as diffusion, 
active matter, liquid crystal defects, surfactant phases and more. • Introduces the science of soft 
materials, experimental methods used in their study, and wide-ranging applications in everyday life. 
• Provides brand new worked examples throughout, in addition to expanded chapter problem sets and 
an updated glossary. • Includes expanded mathematical content and substantially revised introductory 
chapters. This book will provide a comprehensive introductory resource to both undergraduate and 
graduate students discovering soft materials for the first time and is aimed at students with an 
introductory college background in physics, chemistry or materials science.

Introduction to Materials Science

This text is an unbound, three hole punched version. Fundamentals of Materials Science and Engineer-
ing: An Integrated Approach, Binder Ready Version, 5th Edition takes an integrated approach to the 
sequence of topics – one specific structure, characteristic, or property type is covered in turn for all three 
basic material types: metals, ceramics, and polymeric materials. This presentation permits the early 
introduction of non-metals and supports the engineer's role in choosing materials based upon their 
characteristics. Using clear, concise terminology that is familiar to students, Fundamentals presents 
material at an appropriate level for both student comprehension and instructors who may not have a 
materials background. This text is an unbound, three hole punched version. Access to WileyPLUS sold 
separately.

Introductory Solid State Physics

Fundamentals of Materials Science and Engineering provides a comprehensive coverage of the three 
primary types of materials (metals, ceramics, and polymers) and composites. Adopting an integrated 
approach to the sequence of topics, the book focuses on the relationships that exist between the 
structural elements of materials and their properties. This presentation permits the early introduction 
of non-metals and supports the engineer's role in choosing materials based upon their characteristics. 
Using clear, concise terminology that is familiar to students, the book presents material at an appro-
priate level for student comprehension. This International Adaptation has been thoroughly updated 
to use SI units. This edition enhances the coverage of failure mechanism by adding new sections 



on Griffith theory of brittle fracture, Goodman diagram, and fatigue crack propagation rate. It further 
strengthens the coverage by including new sections on peritectoid and monotectic reactions, spinodal 
decomposition, and various hardening processes such as surface, and vacuum and plasma hardening. 
In addition, all homework problems requiring computations have been refreshed.

Chemistry and Physics of Complex Materials

Reactions and Characterizations of Solids is designed as an introductory text with plenty of illustrative 
examples to reinforce the essentials of the topic. The fundamental principles of elementary crystal 
chemistry are introduced together with the principles of both preparing and characterizing materials in 
the solid state. Some elementary thermodynamics are also included at this stage to introduce the idea 
of bond strength as a method of determining and predicting compound stability.

Handbook of Materials Science

Covering all types of soft matter, this unique book provides an easily accessible introduction to both 
theory and applciations.

Solid State Physics

Accompanying CD-ROM contains ... "materials science software, image and video galleries, articles, 
solutions to practice problems, links to societies and schools, and supplemental materials." -- disc label.

Introduction to the Physics and Chemistry of Materials

Henkel & Pense, STRUCTURE & PROPERTIES OF ENGINEERING MATERIALS 5/e provides an 
updated look at various engineering materials, including metals, metal alloys, polymers, ceramics and 
composites. Best suited for a second-level materials course, or a first course focusing on structures 
& properties, the new edition outlines and describes how structural aspects of materials determine 
their use in engineering. Numerous photomicrographs, and other illustrations, are used to show the 
structural characteristics of various materials. Charts and tables are included throughout, and provide a 
good resource for materials selection referencing. Chapter problems and references have been revised 
and updated, and a Book Web Site is available for students and professors. Instructor's will also have 
access to password protected problem solutions.

Fundamentals of Soft Matter Science

Through a balanced combination of theory and experiments, this book provides a detailed overview 
of the main and most up-to-date advances in the area of polymeric materials. Because the subject 
is essentially interdisciplinary and brings together scientists and engineers with different educational 
backgrounds, the book offers a research-oriented exposition of the fundamentals as well. The book is 
based on the editors’ and authors’ extensive experience in research, development, and education in 
the field of materials science, and especially polymer testing, polymer diagnostics, and failure analysis. 
A comprehensive coverage of the methods of polymer testing is provided along with the results of the 
authors’ work on deformation and fracture behavior of polymers. This book will be useful to faculty 
as well as advanced-level students in materials science, materials technology, plastic technology, 
mechanical engineering, process engineering, and chemical engineering.



Introduction to Materials Science

The design and discovery of new materials falls under the domain of materials science and engi-
neering. It primarily focuses on solids. It studies the factors which influence the structure, properties 
and performance of materials. The study of the relationship between the properties, structure and 
processing of materials is known as materials paradigm. The fields of nanotechnology, metallurgy and 
biomaterials have advanced with the understanding of this paradigm. The major categories of materials 
studied under this field include semiconductors, polymers, biomaterials, metals, nanomaterials and 
ceramics. The common methods of materials processing include welding, crystal growth, casting, 
sintering, glassblowing, etc. This book is a valuable compilation of topics, ranging from the basic to 
the most complex advancements in the field of materials science and engineering. There has been 
rapid progress in this field and its applications are finding their way across multiple industries. In this 
book, using case studies and examples, constant effort has been made to make the understanding of 
the difficult concepts of materials science as easy and informative as possible, for the readers.

Fundamentals of Materials Science and Engineering

Materials are the foundation of technology. As such, most universities provide engineering undergrad-
uates with the fundamental concepts of materials science, including crystal structures, imperfections, 
phase diagrams, materials processing, and materials properties. Few, however, offer the practical, 
applications-oriented background that their stud

Fundamentals of Materials Science and Engineering

Introduction to Solids
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