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Prologue

Inheriting civilization, exploring innovation.

Bainitic transformation in steel occurred at the intermediate temperature between eu-
tectoid decomposition and martensitic transformation. It has no diffusion and shear
transformation character as pearlite or martensite, but a complicated transitional trans-
formation. The carbon atom can transit by long-range diffusion while the iron and alloy
atom are difficult to diffuse during Bainitic transformation. The bainite transformation
has transitional character, which has character of eutectoid transformation and martensi-
tic transformation as well. Therefore it is very complicated.

As the TTT diagram of upper Bainite transformation overlap with that of the eutectoid
decomposition in carbon steel, it can’t be found the clear beginning temperature of the
bainite transformation, i. e. B, point. While in many alloy steels, bainite transformation
has its own C-curve, but there exist bay and B, in many alloy steels. What’ s more,
bainite transformation can extend to the temperature under M, in some steels. There-
fore, although the steel was isothermally at the temperature of martensite formation,
bainite transformation can occurred.

Austempering and bainite steel hasn’t been known until bainite was found. In Mid-
20th Century, bainite structure that has high strength and toughness was obtained in B-
bearing and Mo-bearing steel by air cooling after rolling, which give a new way of devel-
oping bainite steel. Recently, ultra-low carbon bainite-steel is widely developed and ap-
plicated.

In the Early 1950s, Jun Ke and his co-worker, S. A. Cottrell, made some pioneering
research on bainite transformation, and created theory of bainite transformation and
shear doctrine for the first time. It is a milestone for the phase transformation. Howev-
er, the essence of bainite and bainite transformation haven’t been understood well due
to the limits of condition. In the late 1960s, H. 1. Aaronson and his partners, the Amer-
ican metallurgist, deny the shear mechanism of bainite transformation. Thus two schools
of thought were formed, and the academic debates have kept for 30 years from then on.

In the late 1990s, many book were published in China, such as Bainite in Sieels
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(Kang Mokuang,1990) , Bainite transformation and bainite (Xu Zuyao, 1991 ) , Bainite
Transformation Theory( Li Chenji, 1995 ) , Bainite Transformation Theory ( Yu Gangde,
1997) ,and Bainite transformation ( Fang Hongsheng, 1999 ). These works summarized
the research results of bainite transformation after the mid-time of 20th century and elu-
cidated their views, which played an active role in the research and practical application
of bainite.

As above mentioned, Bainitic transformation theorys need to integrate in a systemat-
ic way because of the debate more than 30 years to make organic combination , ordered
cooperation or systematization matching on the base of overall system. In this situa-
tion, Zongchang Liu edited the book Diffusion Phase Transformation of super cooled
Austenite expounded integration mechanism of shear-diffuse for the first time. It points
out that carbon migration is long range diffusion, while Fe atom and replacement atom
migrate by non-cooperate thermal activation transition to achieve lattice restructure.

In the recent decade, the research is more comprehensive ,further and particular due
to the upgrade and diversification of detecting instrument, which accelerate the update
of the bainite transformation theory. This book, Bainitic and bainite transformation
summarized new theory about bainite transformation since the 21th Century. It expatiate
the new mechanism of bainite transformation, which is new in test results, contents,
viewpoints and concepts. The thought of this book is as follows: Firstly, it summarized
the integration system of steel by science technic philosophy and emphasized that super-
cooling austenite transformation is integration system by the view of system science.
Secondly, it described the composition characterister, microstructure and morphology,
fine structure of the bainite to clarify the microstructure and crystal structure of the bain-
ite. On this basis, we make a scientific definition for bainite, describe the problem of
the thermodynamics and the characteristics of transformation kinetics, summarize the
transition feature of the bainite transformation, cleare bainite transformation different
from eutectoid decomposition , propose the nucleation and growth mechanisms of bainite
ferrite and bainitic Carbide in this book.

To communicate in academic atmosphere with innovative and harmonious, it is neces-
sary to develop the scientific theory and to meet the needs of times development. If close
exchange and harmonious discussion on new research results and new ideas of bainitic
transformation are reinforced, the bainitic transformation theory will be Vigorously de-

veloped.
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