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our civilization owes its most significant milestones to our use of materials metals gave us

better  agriculture  and  eventually  the  industrial  revolution  silicon  gave  us  the  digital
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revolution and we re just beginning to see what carbon nanotubes will give us taking a fresh

interdisciplinary  look  at  the  field  introduction  to  materials  science  and  engineering

emphasizes the importance of materials to engineering applications and builds the basis

needed to select modify or create materials to meet specific criteria the most outstanding

feature of this text is the author s unique and engaging application oriented approach

beginning each chapter with a real life example an experiment or several interesting facts

yip wah chung wields an expertly crafted treatment with which he entertains and motivates

as much as he informs and educates he links the discipline to the life sciences and includes

modern  developments  such  as  nanomaterials  polymers  and  thin  films  while  working

systematically  from  atomic  bonding  and  analytical  methods  to  crystalline  electronic

mechanical and magnetic properties as well as ceramics corrosion and phase diagrams

woven among the interesting examples stories and chinese folk tales is a rigorous yet

approachable mathematical and theoretical treatise this makes introduction to materials

science and engineering an effective tool  for  anyone needing a strong background in

materials science for a broad variety of applications

emerging domains of material  science is oriented towards interdisciplinary studies and

application of material science the recent advances have explored several other dimensions

in different areas of the science and engineering this book inarticulate the emerging fields

of material science and their application in different areas it also discusses the currently

ongoing research which includes the materials used in batteries treatment of emerging

pollutants  biofuels  and  radioactive  waste  treatment  the  amalgamation  of  traditional

application  of  materials  for  conducting  polymers  and  the  trending  green  synthesis

biosynthesis is also focused on the computational aspect of material sciences i am thankful

to thanuj international publisher who readily accepts and publish this subject i sincerely

thank and express my gratitude to the authors for their articles namely dr c k kaithwas dr d

k rao er anurag singh er u c verma er naveen patel dr asheesh kumar dr surya pratap

goutam prof devesh kumar er dhananjai rai er sauhardra ojha er ashwani kumar sonkar er

amresh kumar yadav dr vinod kumar chaudhary er atul sharma er prince poddar er akhilesh

kumar  er  bipin  prajapati  er  manvendra  pratap  singh  er  janendra  pratap  ms  shivani

chaudhary dr udai bhan singh er amit singh er kanhaiya lal pandey er piyush rai er mohd

zafar ali khan er atul sharma dr priyanka srivastava dr utkarsh kumar and dr toton haldar i

would specially mention dr utkarsh kumar dr toton haldar and ms shivani chaudhary for

their efforts and hard work that they have put in the technical help in editing this book

this new edition provides a broad overview of the structure properties and processing of

engineering materials most importantly up to date coverage dealing with materials used in
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today s engineering environment is included the general organization of the text logically

fits materials sciencescourses and is especially helpful as an early introduction to electrical

properties this edition boasts many new illustrations which will help students visualise and

reinforce the concepts presented

the approach of this concise but comprehensive introduction covering all major classes of

materials is right for not just materials science students and professionals but also for those

in engineering physics and chemistry or other related disciplines the characteristics of all

main classes of materials metals polymers and ceramics are explained with reference to

real world examples so each class of material is described then its properties are explained

with illustrative examples from the leading edge of application this edition contains new

material on nanomaterials and nanostructures and includes a study of degradation and

corrosion and a presentation of the main organic composite materials illustrative examples

include carbon fibres the silicon crystal metallic glasses and diamond films applications

explored include ultra light aircraft contact lenses dental materials single crystal blades for

gas turbines use of lasers in the automotive industry cables for cable cars permanent

magnets and molecular electronic devices covers latest materials including nanomaterials

and nanostructures real world case studies bring the theory to life and illustrate the latest in

good design all major classes of materials are covered in this concise yet comprehensive

volume

this introduction for engineers examines not only the physical properties of materials but

also their history uses development and some of the implications of resource depletion and

materials substitutions

in this vivid and comprehensible introduction to materials science the author expands the

modern concepts of metal physics to formulate basic theory applicable to other engineering

materials such as ceramics and polymers written for engineering students and working

engineers with little previous knowledge of solid state physics this textbook enables the

reader to study more specialized and fundamental literature of materials science dozens of

illustrative photographs many of them transmission electron microscopy images plus line

drawings aid developing a firm appreciation of this complex topic hard to grasp terms such

as textures are lucidly explained not only the phenomenon itself but also its consequences

for the material properties this excellent book makes materials science more transparent

material science basics offers a comprehensive exploration of how materials shape our

technological world beginning with fundamental atomic structures and extending to cutting
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edge applications the book uniquely bridges theoretical concepts with practical applications

making complex material science principles accessible to both students and professionals

through a systematic approach it demonstrates how atomic level arrangements influence

the mechanical electrical and thermal properties that define modern engineering materials

the  text  progresses  logically  from  basic  concepts  to  advanced  applications  covering

essential topics like crystal structures phase diagrams and materials characterization real

world examples and industrial case studies illustrate how material selection impacts fields

ranging  from  aerospace  to  medical  devices  key  discoveries  in  materials  science  are

presented alongside practical  laboratory techniques supported by microscopy data and

computational  models helping readers understand both theoretical  principles and their

practical  implementation  the  book  distinguishes  itself  by  addressing  contemporary

challenges in materials development including sustainable materials nanomaterials and

smart systems it maintains technical accuracy while remaining accessible through clear

explanations and visual aids this approach makes it particularly valuable for readers seeking

to understand how materials science influences technological advancement with practical

sections guiding readers through material selection testing procedures and failure analysis

methods essential for engineering applications

this textbook is designed for students and researchers who are interested in materials and

catalysts informatics with little to no prior experience in data science or programming

languages starting with a comprehensive overview of the concept and historical context of

materials and catalysts informatics it serves as a guide for establishing a robust materials

informatics  environment  this  essential  resource  is  designed  to  teach  vital  skills  and

techniques required for conducting informatics driven research including the intersection of

hardware software programming machine learning within the field of data science and

informatics readers will explore fundamental programming techniques with a specific focus

on python a versatile and widely used language in the field the textbook explores various

machine learning techniques equipping learners with the knowledge to harness the power

of data science effectively the textbook provides python code examples demonstrating

materials informatics applications and offers a deeper understanding through real world

case studies using materials and catalysts data this practical exposure ensures readers are

fully prepared to embark on their informatics driven research endeavors upon completing

the textbook instructors will also find immense value in this resource as it consolidates the

skills and information required for materials informatics into one comprehensive repository

this streamlines the course development process significantly reducing the time spent on

creating course material instructors can leverage this solid foundation to craft engaging and
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informative lecture content making the teaching process more efficient and effective

this book features clear uncomplicated explanations of all essential materials science and

engineering concepts numerous examples and problems enable you to put into practice

what is learned there s comprehensive authoritative coverage of polymers and composites

along with in depth treatment of metals and ceramics an abundance or property data tables

allows you to quickly compare materials

advanced nuclear fuels and materials covers different fuel types such as oxide fuels metal

and alloy fuels carbide fuels nitride fuels composite fuels and transmutationtargets other

fuels discussed include those used in advanced reactor systems includinghigh temperature

gas cooled reactor fuels molten salt reactor fuels sodium cooled fastreactor fuels lead

cooled fast reactor fuels gas cooled fast reactor fuels and supercriticalwater reactor fuels

additional sections focus on materials used in nuclear reactors including structuralalloys

control rod materials and graphite the numerical simulation of advancednuclear fuels and

the frontier of nuclear fuels including new accident tolerant fuelsand nano materials used in

advanced  nuclear  energy  systems  are  also  elaborated  the  comprehensive  coverage

provided by the book makes it an ideal reference forsenior undergraduates and graduate

students and professional researchers engineersengaged in nuclear energy nuclear fuel or

material science the most systematic professional book in the field of nuclear fuel which

comprehensively introduces the current situation of nuclear fuels systematically summarizes

the frontier fields of nuclear fuels and nuclear materials keeping readers abreast of the

latest progress in scientific research of this area written by senior researchers in the field
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