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Magnetic Materials and 3D Finite Element Modeling explores material
characterization and finite element modeling (FEM) applications. This book
relates to electromagnetic analysis based on Maxwell’s equations and application
of the finite element (FE) method to low frequency devices. A great source for
senior undergraduate and graduate students in electromagnetics, it also supports
industry professionals working in magnetics, electromagnetics, ferromagnetic
materials science and electrical engineering.

The authors present current concepts on ferromagnetic material characterizations
and losses. They provide introductory material; highlight basic electromagnetics,
present experimental and numerical modeling related to losses and focus on FEM
applied to 3D applications. They also explain various formulations, and discuss
numerical codes.

• Furnishes algorithms in computational language

• Summarizes concepts related to the FE method

• Uses classical algebra to present the method, making it easily accessible to
engineers

Written in an easy-to-understand tutorial format, the text begins with a short
presentation of Maxwell’s equations, discusses the generation mechanism of iron
losses, and introduces their static and dynamic components. It then demonstrates
simplified models for the hysteresis phenomena under alternating magnetic
fields. The book also focuses on the Preisach and Jiles–Atherton models,
discusses vector hysterisis modeling, introduces the FE technique, and presents
nodal and edge elements applied to 3D FE formulation connected to the
hysteretic phenomena.
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The book discusses the concept of source-field for magnetostatic cases,
magnetodynamic fields, eddy currents, and anisotropy. It also explores the need
for more sophisticated coding, and presents techniques for solving linear systems
generated by the FE cases while considering advantages and drawbacks.
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and application of the finite element (FE) method to low frequency devices. A great source for senior
undergraduate and graduate students in electromagnetics, it also supports industry professionals working in
magnetics, electromagnetics, ferromagnetic materials science and electrical engineering.

The authors present current concepts on ferromagnetic material characterizations and losses. They provide
introductory material; highlight basic electromagnetics, present experimental and numerical modeling related
to losses and focus on FEM applied to 3D applications. They also explain various formulations, and discuss
numerical codes.

• Furnishes algorithms in computational language

• Summarizes concepts related to the FE method

• Uses classical algebra to present the method, making it easily accessible to engineers

Written in an easy-to-understand tutorial format, the text begins with a short presentation of Maxwell’s
equations, discusses the generation mechanism of iron losses, and introduces their static and dynamic
components. It then demonstrates simplified models for the hysteresis phenomena under alternating magnetic
fields. The book also focuses on the Preisach and Jiles–Atherton models, discusses vector hysterisis
modeling, introduces the FE technique, and presents nodal and edge elements applied to 3D FE formulation
connected to the hysteretic phenomena.

The book discusses the concept of source-field for magnetostatic cases, magnetodynamic fields, eddy
currents, and anisotropy. It also explores the need for more sophisticated coding, and presents techniques for
solving linear systems generated by the FE cases while considering advantages and drawbacks.
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Editorial Review

Review

"… an important contribution to the area of numerical design in electromagnetics and in particular in low
frequency design, including electric machines and actuators. It is a thorough, balanced presentation of the
theory and its application."
?Dr. Nathan Ida, The University of Akron

"Written by specialists in the modeling of electromagnetism …useful for researchers and teachers with
experience in the area or for students, wishing to acquire knowledge in the field."
?F. Bouillaultm, Professor at Paris Sud University

"Anyone who wants to learn how to model magnetic cores, especially transformer core materials, in 3D will
find this book extremely useful."
?IEEE Electrical Insulation Magazine, January/February 2015
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Users Review

From reader reviews:

Agnes Shivers:

A lot of people always spent their free time to vacation as well as go to the outside with them friends and
family or their friend. Are you aware? Many a lot of people spent many people free time just watching TV,
or even playing video games all day long. If you want to try to find a new activity honestly, that is look
different you can read a new book. It is really fun for you. If you enjoy the book which you read you can



spent all day long to reading a guide. The book Magnetic Materials and 3D Finite Element Modeling it is
very good to read. There are a lot of those who recommended this book. These were enjoying reading this
book. In case you did not have enough space to create this book you can buy the e-book. You can m0ore
effortlessly to read this book through your smart phone. The price is not too costly but this book provides
high quality.

Mary McDonald:

Reading can called brain hangout, why? Because if you are reading a book specially book entitled Magnetic
Materials and 3D Finite Element Modeling your mind will drift away trough every dimension, wandering in
most aspect that maybe unfamiliar for but surely can be your mind friends. Imaging every word written in a
book then become one application form conclusion and explanation which maybe you never get just before.
The Magnetic Materials and 3D Finite Element Modeling giving you another experience more than blown
away your brain but also giving you useful info for your better life with this era. So now let us teach you the
relaxing pattern is your body and mind will be pleased when you are finished reading through it, like
winning an activity. Do you want to try this extraordinary paying spare time activity?

Bruce Mull:

This Magnetic Materials and 3D Finite Element Modeling is great publication for you because the content
that is certainly full of information for you who always deal with world and also have to make decision every
minute. This book reveal it information accurately using great coordinate word or we can declare no
rambling sentences included. So if you are read this hurriedly you can have whole details in it. Doesn't mean
it only provides straight forward sentences but tough core information with lovely delivering sentences.
Having Magnetic Materials and 3D Finite Element Modeling in your hand like obtaining the world in your
arm, data in it is not ridiculous a single. We can say that no reserve that offer you world in ten or fifteen
moment right but this reserve already do that. So , this really is good reading book. Hi Mr. and Mrs. stressful
do you still doubt which?

Jack Bell:

As we know that book is vital thing to add our expertise for everything. By a publication we can know
everything we would like. A book is a list of written, printed, illustrated or perhaps blank sheet. Every year
ended up being exactly added. This publication Magnetic Materials and 3D Finite Element Modeling was
filled with regards to science. Spend your extra time to add your knowledge about your science competence.
Some people has different feel when they reading a book. If you know how big benefit of a book, you can
truly feel enjoy to read a e-book. In the modern era like right now, many ways to get book which you
wanted.
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