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Preface

Theory of solid state phase transformation is the important technical foundation for mate-
rials science and engineering, including metal heat treatment, casting, welding, forg-
ing, rolling, metallurgy, and so on. This book involves two branches of solid state
phase transformation, i. e. austenite formation and super cooled austenite eutectoid de-
composition, which comprise thermodynamics, kinetics, crystallography, microstruc-
ture, and performance science. In this book, new observations, new concepts and new
theory in recent years was put forward based on the past theory research and develop-
ment.

From the point of science and technology philosophy, science is the knowledge system
developed according as the approach of experience, hypothesis to theory. It reflects a
variety phenomena and nature of real world by means of theory and law. Defintion is ex-
tremely important for scientific theory; the formation of scientific concepts is often a de-
veloping process. With the in-depth of scientific research, the nature of things and the
inherent regularity was explained clearly, then the concept was updated, and the theory
was promoted to make further develop.

First half of the 20th century, a lot of research work were carried out on the formation
and eutectoid decomposition of austenite, however, some issues, such as pearlite defini-
tion and eutectoid decomposition mechanism, haven’t really clearly yet. In this book,
the author corrected previous wrong concept, explained the new mechanism based on the
experimental observations and theoretical studies of austenite and pearlite microstruc-
ture.

Main features of this book are as follows. Firstly, elaborating the mature traditional
theory, and new development as well, integrating theory and practice to promote the the-
ory and technological innovation. Secondly, expounded the academic point of the au-
thor’ s, and put forward the relatively new concept and new theory of eutectoid decom-
position by using science, technology, and philosophy theory.

It is all known that austenite formation and eutectoid decomposition are important the-
ory for solid-state phase transformation, which can be provided for scientific and techni-
cal personnel who engaged in metallurgy, rolling, casting, forging, welding, heat treat-

ment, powder metallurgy, and other field of materials research and development indus-
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tries, and also can be used as reference books for teachers, undergraduate, graduate
students in the field of metal material engineering and related professional.

In this book, inheritance and innovation methods were integrated, and the latest re-
search results were constanily improved and updated for the training of innovative tal-
ents. The content of the book is planning and assembly by Professor Liu Zongchang. In
addtion, Professor Ren Huiping participated in the writing of Chapter 1, Ph. D. Wang
Haiyan were responsible for the Chapter 3 to 7, the Chapter 2 were edited by Liu
Zongchang, and Professor Li Wenxue reviewed this manuscript as well. Moreover,
Wang Yufeng, Ji Yuping, Duan Baoyﬁ had attended our research work.

The contents of this book was revised after several change and improvement, howev-
er, there may be still inevitable some omissions and imperfections, we really hoped
readers give valuable opinion. In addition, a number of books and papers relating to the
contents of this book were cited during edition, we also would like to thank those authors

for providing the reference.

Inner Mongolia University of Science and Technology
January 1,2010 Liu Zongchang
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