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Foreword

Phase diagram research is one of the most important foundation works of material science, it has
tightly relationship with the development of material engeering technology. Professor John F. Elliott
, the famous metallurgist from the Massachusetts Institute of Technology said a metaphor that Phase
diagram is the map of metallurgist, and guidelines direction for metallurgist at strange places.
Therefore, phase diagram research has drawn great attention of material scientists and engeers for a
long time.

With the development of science and technology, new materials spring up continuously.
Engeering materials used in reality are multiple alloys mostly, and are advancing toward non-
equilibrium material, functional gradient material and composite material, at the same time phase
diagram calculation work is also developing prosperously. So phase diagram research work is
becoming broader, however, binary phase diagram is always the foundation of phase diagram
research and application, the publication and assembly of binary phase diagram collections is still
vital basic work. Developed countries such as the America, Russia and Japan have paid great
attention on the assembly of binary phase diagram collections, several series of complete binary
phase diagram collections have been published recently, which reflected the new results of binary
phase diagram research.

Phase diagram research has received attention greatly in our country, and international
recognized results have been made yet. But the publication of binary phase diagram collections is
still far away from meeting the requirement of material science development. The book of{ Binary
Alloy Phase Diagrams and Crystal Structure of the Intermediate phase), which has been screened,
checked and supplemented on the basis of the newest data published at home and abroad recently,
has assembled more than 2200 binary phase diagrams completely and collected more than 1800
crystal structural parameters of binary intermediate phases. Editors have read every phase diagram
conscientiously, discovered many printing and other errors in the originals.

The publication of the book has great refenrence value for the science and technology workers in
the metallurgy and material science and engeering fields, and also acts positive role for the relative
scientists. It will elaborate important action for the research and application of binary phase diagram
in our country.

Make this foreword specially and congratulations.

Jin Zhanpeng
August, 2008
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Preface

Phase diagram or phase equilibrium diagram is a kind of graphic expression form for studying
the relationship and changing rules of the thermodynamic variables (such as temperature, pressure,
molar mass ) when the system is under phase equilibrium. In most of the engineering technology
fields, as all of the reaction and phase equibilibrium of the system are studied in equal-pressure
condition ( mainly under atmospheric pressure) , so the axes of the phase diagram in engineering are
usually composed of temperature and the molar fraction ( or mass fraction) of the component. Every
point in the phase diagram whose axes are composed of temperature and component will represent a
certain thermodynamic state, therefore, the phase diagram is also called constitution diagram.

According to phase diagram, all constituents of the system under certain temperatures will be
known that which phase would exist in, the composition and content ratio of each phase, changing
rules of the constitution phase when the temperature is changing. These information is important
foundation for designing material composition, determining material preparation technology and
previewing material performance. The famous American metallurgist John F. Elliott metaphorically
said that phase diagram is a map for material scientific worker, somebody also metaphored that phase
diagram is the compass for material research. All the developed countries in the world have paid
great attention on the phase diagram research, and many scientific workers are specialized in the
phase diagram study. With the development of the science and technology, new materials are
pouring out continously, for example, non-equilibrium materials, composite materials and functional
gradient materials. Moreover, most of the actually used materials are complex alloy, so the studied
content of the phase diagram will be more and more comprehensive. However, binary phase diagram
is always the research and application foundation of the phase diagram, its importance is easy to see.

With the advance of the science and technology the phase diagram experimental determination
technical level, and the calculation theory and method of the phase diagram have also been
improved. Related data of the phase diagram have also refreshed and supplemented gradually.
Assembling and publishing a new phase diagram collection timely to reflect the latest research
production will be a ground job with the important scientific value and actual meaning. It will also
supply a necessary tool of scientific research, production and teaching for the general scientific
workers, college and university teachers and students in related majors.

As mentioned earlier, developed countries have paid great attention on to the phase diagram
research, input a good deal of manpower and material resources. There are also many kinds of
journals which are specialized in publishing phase diagram research results, such as the Bulletin of

Alloy Phase Diagrams which was originated by the International Phase Diagram Commission in 1980
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