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Preface

The materials, especially those having high-grade properties, are the
base of the science and technology, the mainstay of human civilization
and also the material supports of industrial progress. On the other hand,
the progress in science, technology and industry accelerates the develop-
ment of matenals science and occurrence of new materials.

The advanced materials are the physical base and the vanguard of
high technology, the initiator of the new technique revolution. The devel-
opment of advanced materials has great merit in economy and greatly pro-
motes the progress of new technologies.

It has been defined that the advanced materials are manufactured by
metals, inorganic nonmetals, organic raw materials or their combinations
by using new methods or new technologies. They have some new perfor-
mance, properties, functions and characteristics which are nerve not for
their raw materials and also some effects on the social civilization.

The development-history of the materials is the process that amount
of matenals constantly emerge. The new materials appear when the tradi-
tional materials cannot satisfy the requirements of the scientific, technique
and economic developments. We will find that great changes occurred re-
cently if we pay some attention on our surrounding: The cooking utensils
we are using are not only metal-made ceramic-made and wood-made but
also plastic-made. The houses we are living are not only constructed by
bricks and tiles, but also by some new building materials, such as plas-
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tics and rubbers. The transportation tools we are riding are not constructed
by only metals, and amount of their parts are made from plastics, ceram-
ics and composites.

The uninterrupted development of new materials is greatly needed to
satisfy the requirements of the modern high technologies. For example, in
the fields of aviation, space-flight, energy technologies and marine re-
sources exploitation, the limiting materials, such as ultra-light, high tem-
perature-resistant, corrosion-resistant, ultra-high strength, ultra-high-
pressure-resistant, superconducting and ultra-low-temperature-resistant
materials are requmed The appearance of amount of functional materials
have greatly promoted the progress of a series of new technologies. That
is, a kind of material appears while a kind of new technology realizes and
the field of industry will be expanded, needing new materials. These
kinds of needs and seeds promote the more progress of materials science
and technology. It can be stated that the occurrence of any kind of new
materials will upgrade the power of our humanity to understand, 'éiploit
and control the natural phenomena and bring to the level-up of our living
standard and promote the progress of human material civilization. ‘Accord-
ingly, the researching and developing of new materials is closely related to
the native energy of industry and the increases of force. |

The materials science is almost related to all fields of science and
technology . Based on the chemical compositions, the new materials in-
clude new metallic materials, fine ceramics, functional polymer materials
and advanced composite materials. But the kinds of materials are too
many to be listed. This book will mainly introduce the applications of ma-
terials in the traffic systems, constructions, environment engineering, life
science, information communication and energy technologies, which are
the symbols of modem civilization, differing from the conventional classi-
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fication of materials based on their chemical compositions. Lastly, several
directions to develop new materials will be discussed based on the devel-
opments of science and technologies .

The authors made every effort to simplify the descriptions of the the-
ory, and made the book easy to understand. The book is suitable for
reading and referring of professional personnel, scientific administration
personnel and vast amateurs.

The book was written based on the publications and articles of many
scientists and also the personal viewpoints, idea and achievements of au-
thors in recent years. Of course, it is too hard for us to include all the
fields of materials due to the fast developmentis of new materials and too
many kinds of fields related to materials. The authors will be glad to hear
suggestions from readers.

The structure of this book was designed by Prof. Xiujian Zhao,
Prof. Cewen Nan and Ass. Prof. Kefeng Cai, Wuhan University of Tech-
nology. Introduction and Chapters 5 to 8 were written by Prof. Zhao and
chapters 1 to 4 were written by Ass. Prof.Cai. All of the book was re-
vised by Prof. Zhao. The authors of the book wish to express their sincer-
est gratitude to the editor, Ms. Yin Lan, Hubei Education Publishers for
her helps and supports during the publication of this book .
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