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SOLIDIFICATION

Solidification is one of the oldest processes known for producing complex shapes
for applications ranging from art to industry, and today it still remains one of the
most important commercia technologies for many materials. Since the 1980s,
numerous fundamental developments in the understanding of solidification
processes and microstructure formation have been derived from both analytical
theories and the application of computational techniques using commonly
available powerful computers. This book integrates these developmentsin a
comprehensive volume that also presents and places them in the context of more
classical theories. Divided into three sections, the text evolves from fundamentals
to applications, giving professional engineers and students a firm understanding
that they can readily apply.

Thefirst part, Fundamentals and Macroscale Phenomena, presents the
thermodynamics of solutions and then builds on that subject to motivate and
describe equilibrium phase diagrams. Transport phenomena are discussed next,
focusing on the issues of most importance to liquid-solid phase transformations,
then moving on to describe in detail both analytical and numerical approaches to
solving such problems.

The second part, Microstructure, employs these fundamental concepts for the
treatment of nucleation, dendritic growth, microsegregation, eutectic and
peritectic solidication, and microstructure competition. This part concludes with
a chapter describing the coupling of macro- and microscopic phenomenain
microstructure devel opment.

Defects, the third and final section describes various types of defects that may
occur — with emphasis on porosity, hot tearing, and macrosegregation —
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presented using the modeling tools and microstructure descriptions devel oped
earlier in the text.

Users of thisbook can find software, figures, movies, and other supporting
materials at the author's website by clicking on the downloads tab above.
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Solidification is one of the oldest processes known for producing complex shapes for applications ranging
from art to industry, and today it still remains one of the most important commercial technologies for many
materials. Since the 1980s, numerous fundamenta developments in the understanding of solidification
processes and microstructure formation have been derived from both analytical theories and the application
of computational techniques using commonly available powerful computers. This book integrates these
developments in a comprehensive volume that also presents and places them in the context of more classical
theories. Divided into three sections, the text evolves from fundamentals to applications, giving professiona
engineers and students a firm understanding that they can readily apply.

Thefirst part, Fundamental s and Macroscal e Phenomena, presents the thermodynamics of solutions and
then builds on that subject to motivate and describe equilibrium phase diagrams. Transport phenomena are
discussed next, focusing on the issues of most importance to liquid-solid phase transformations, then moving
on to describe in detail both analytical and numerical approaches to solving such problems.

The second part, Microstructure, employs these fundamental concepts for the treatment of nucleation,
dendritic growth, microsegregation, eutectic and peritectic solidication, and microstructure competition. This
part concludes with a chapter describing the coupling of macro- and microscopic phenomenain
microstructure development.

Defects, the third and final section describes various types of defects that may occur — with emphasis on
porosity, hot tearing, and macrosegregation — presented using the modeling tools and microstructure
descriptions developed earlier in the text.

Users of thisbook can find software, figures, movies, and other supporting materials at the author's
website by clicking on the downloads tab above.
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Editorial Review

Users Review

From reader reviews:
Joseph Bolden:

Spent afree time to be fun activity to try and do! A lot of people spent their spare time with their family, or
their very own friends. Usually they undertaking activity like watching television, planning to beach, or
picnic in the park. They actually doing same thing every week. Do you fedl it? Do you want to something
different to fill your own free time/ holiday? Could be reading a book could be option to fill your free of
charge time/ holiday. The first thing that you ask may be what kinds of publication that you should read. If
you want to try look for book, may be the e-book untitled Solidification (Engineering Sciences: Materials)
can be excellent book to read. May beit could be best activity to you.

Frederick Avelar:

A lot of people always spent their own free time to vacation or perhaps go to the outside with them loved
ones or their friend. Are you aware? Many alot of people spent they will free time just watching TV, as well
as playing video games al day long. In order to try to find a new activity that islook different you can read
the book. It isreally fun for you. If you enjoy the book which you read you can spent 24 hours a day to
reading a publication. The book Solidification (Engineering Sciences: Materials) it is rather good to read.
There are alot of people who recommended this book. We were holding enjoying reading this book. If you
did not have enough space to create this book you can buy the e-book. Y ou can mOore effortlessly to read
this book from your smart phone. The price is not too costly but this book has high quality.

Charles Stubblefield:

Reading can called thoughts hangout, why? Because if you find yourself reading a book specifically book
entitled Solidification (Engineering Sciences: Materials) your head will drift away trough every dimension,
wandering in each and every aspect that maybe unknown for but surely will end up your mind friends.
Imaging each word written in a reserve then become one type conclusion and explanation that maybe you
never get previous to. The Solidification (Engineering Sciences. Materials) giving you an additional
experience more than blown away the mind but also giving you useful info for your better life within this
era. So now let us demonstrate the relaxing pattern at this point is your body and mind will likely be pleased
when you are finished studying it, like winning a. Do you want to try this extraordinary spending spare time
activity?



Hoa Gilkey:

Beside this particular Solidification (Engineering Sciences: Materials) in your phone, it can give you away
to get nearer to the new knowledge or information. The information and the knowledge you might got hereis
fresh from the oven so don't end up being worry if you feel like an outdated people live in narrow commune.
It is good thing to have Solidification (Engineering Sciences: Materials) because this book offersto you
readable information. Do you at times have book but you don't get what it's about. Oh come on, that will not
end up to happen if you have thisinside your hand. The Enjoyable arrangement here cannot be questionable,
just like treasuring beautiful island. Techniques you still want to miss the idea? Find this book as well asread

it from right now!
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