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Preface

The forming regularity and the structure for traditional glasses
have been widely investigated and explored, which results in the accu-
mulation of abounding knowledge-related forming and structure of glas-
ses. The random network structure theory originated by Zachariasen is
the base of this knowledge and is also helpful to guide the development
of traditional glasses and to understand the relationship among compo-
sition, structure and property of these glasses. However, compared
with conventional glasses many new type of glasses do not contain
glass network former or only contain a little network former oxide. In
such a case, it is not suitable to use Zachariasen’ s theory for explai-
ning the forming and structure of these glasses such as heavy metal ox-
ide glass. For this reason, the results in heavy metal oxide glass re-
search is an important supplement for the conventional glass forming
regularity and structure theories and have important guiding effects for
developing new type glass materials, especially for new functional
glass materials such as non linear optical materials, scintillating glass,
transmitting infrared light glass, low optical loss materials and metallic
glass etc. So-called Function glass is a new type of material obtained
by changing the composition of basic glass or by adopting suitable pro-
cessing technology. Function glass includes optical, electronic, mag-
netic, mechanical, biological, chemical and thermal function glass
etc. With progress of science and technology and raise of social civili-
zation degree, these glasses are increasingly used and play a more and

more important role in our industry, agriculture, national defense,
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modern science and technology fields.

Based on the results in glass scientific research fields such as the
National Natural Science Foundation project—forming and structure of
heavy metal oxide glass, new materials projects for national defense
and various other research projects, the new achievements and the
present progress on the investigation for glass science and on the de-
velopment for new kinds of glass materials are across-the-board sum-
marized in this book. The concepts, functional effects, present status
of investigation and development, application fields, problems and de-
veloping directions of various function glasses are introduced. This
book is composed of 6 chapters and the main contents covere that: 1)
summary of the traditional glass, including concept and general char-
acter of glass, forming of glass, structure theory of glass, short-range
orderly theory, conventional glass materials, glass-ceramics etc; 2)
heavy-metal oxide glass, including Concept, character and application
perspective of heavy-metal oxide glass, forming and structure of heav-
y-metal oxide glass, new means to form amorphous materials etc. ; 3)
optical function glass, including basic optical phenomenon appearing
in glass, optical fiber, laser glass, scintillating glass, non linear opti-
cal glass, gradient refraction index glass, photochromic glass, abnor-
mal dispersion glass and filtering light glass etc. ; 4) electronic and
magnetic function glass, including movement of charging particles and
electronic and magnetic property of glass, static bonding glass-ceram-
ics, electrochromic glass, glass used in plasma display panel, electric
vacuum glass, sealing glass suitable for magnetic reed switch, fast ion
conducting glass, glass and glass-ceramics used as isolation substrate ,
Faraday rotation glass, electromagnetic shielding glass etc. ; 5) ther-
mal and mechanical function glass, including lattice vibration and
thermology properties, absorbing heat glass, reflecting heat glass, low
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or high thermal expansion coefficient glass-ceramics, zero expansion
coefficient glass-ceramics, oxynitride glass, machinable glass-ceram-
ics etc. ; 6)biological, chemical and other function glass, including a
brief introduction of biological glass materials, biological glass used as
replacer, biological glass and glass-ceramics used in treatment, por-
ous glass used as substrate, self-cleaning glass, metallic glass, organ-
ic glass ete.

During writing this book, the author gets much help, cites a lot
of materials from the references and obtains the supports from the Na-
tional Natural Science Foundation ( No59672008) , the Publish Foun-
dation of National Natural Science Foundation ( NoS0424218 ), the
foundation of national defense and war indusiry projects and the foun-
dation of research projects for attacking a key problem in science and
technology of Hunan province. Herein, the author expresses heartfelt
thanks to the authors of all references cited in this book and to all sup-
porting divisions. Simultaneously, the author also thanks the postgrad-
uates who provided much help. They are Tao Huijin, Liu Shujiang,
Zhang Xiaofu, Chang Ying, Tan Changyou, Jia Ming, Lin Na, Xiao
Zhuohao, Yang Zhou, Xiang Qijun, Zhou Juan, Zhou Jian, Feng
Yan, Ke Zunbin, Huang Guangfeng, Lu Fei and Wang Yu etc.

The progress of glass non-crystal science and new glass materials
is very fast and the contents are also plentiful. But due to limited time
and limited knowledge horizon, it is possible and unavoidable for some
mistakes and disadvantages existing in this book. The author whole-
heartedly desires the users to put forward criticism and to point out

these mistakes in this book so that they can be corrected.

The author
Jan. 28, 2005
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