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Review

The high temperature phase equilibrium and phase
diagram are closely associated with geology, mineralogy,
metallurgy, and the physics and chemistry of condensed
matter, and particularly, in many respects with materials
science. Demands for high technology materials of special
properties and for better application of existing and new
developed materials have prompted the studies on the high
temperature systera. Recently the subject of phase diagram
has been brought into the materials science as one of its
theoretical foundations. It is the purposs of this book to
provide the concepts, methods and applications of the phase
diagram needed by material engineers and scienctists as well
ad the chemists or physicists who are working in this field and
interested in the applications.

There are sesven chapters included. The chapter 1 is
designed to define the swope of this book and review the
recent progress in the studies on the high temperature system
and their relations to fthe materials science and the related
flelds. Soms T0 phas> diagrams published in Chinese
journals ave listed. The second chapter which gives basice
concepts may either be read at the beginning or referred to
as needed depending on the background of the reader. In the
chapter 3, experimental approaches are mentioned, including
the preparation of starting materials, methods of equilibrinm
measurement, and phage identification. The chaptar 4 concerns
mathematics and applications. A variety of information can

be picked out from the high temperature phase diagrams,
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Examples are provided for the transformation calculation of
coordinates of multicomponent points, the caleulation of
phase composition, and the plotting of projection and section
figures. The application part outlines here four topios
of studies published by Chinese authors on the eceramio
material using phase: equilibrium data. The calculation of
phase diagram through thermochemical or thermodynamic
data which is a field of considorable interest in the high
femperature studies is mentioned in the chapter 5. Steps of
the caleulation are deseribed in separate sections. In
particular. two computer programs for the phase diagram
computation and their examples are detailed. The sixth and
seventh chapters concern the phage transition in solids and
metaequiblibrium diagrams. The phase transition is discussed
in view of thermodynamiecs with some structure considerations.
The phase stability in solid solution is involved. As shown
in Table 7.1, the metastahility is found to be common in the
ceramic system. The lagb chapter aims to analyze and discuss
the relationship between the free energy and the stability of
the phase, thereby making it possible to calculate the
metaequilibrium phase diagrams.

The:present book is intended to cover most fopies in the
phase equilibrium and diagram disciline. This has been done
to make the book more flexible, to provide a useful book of
university course and of reference and to' stimulate further
interest. in thess topics, Moreover, the contributions of
Ohinese scientists to the fundamentals, expcrimentals and
applications of the high temperature phase diagram are
particularly included.
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