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Annual Meeting of the American Ceramic Society

Fyyyyyyy

Haixing ZHENG

President, Chemat Technology, Inc.
19365 Business Center Drive, Suite 8, Northridge, CA 91324, U.5.A.

The 95th Annual Meeting of the American Ceramic Society was held at the
Dr. Albert B.Sabin Convention Center in Cincinnati, Ohio on April 18-22, 1993,
There were eighteen symposia and nine joint sessions. In addition, each division in
the society had its own program. In the glass and optical materials division, there
were a total of 135 presentations and posters, which covered a wide range of
topics: glass structure, modeling of structure and properties of glass, relaxation near
the glass trapsition temperature, mechanical properties of glasses and optical fibers,
optical materials, glass medicine, crystal growth, glass ceramics, glass
manufacturing, and sol-gel technology.

There were more than ten presentations on heavy metal oxide glasses, such
as BixOs, PO, TeOy and Gap0s based glasses. These are novel glass systems.
They have infrared transmittance up to 5 um high density (> 8 g/em?), low phonon
gnergy, and relatively good chemical durability. Although their glass structure are
still not clear, their potential applications have been considered to be infrared
transmitting materials, calorimeter materials in superconducting super-collider
accelerator and host glasses for active rare earth ions.

There is still interest in the glass structure of boron-containing glasses. In
M;3S-B2Ss5 (M=Na, K) glass systems, the structure was reported to be analogous to
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the structure of M20-By0s glasses with & higher fractions of four-coordinated
borons. The fact that the glass transition temperature of these systems decreases
with added M;S indicates the difference between oxide glasses and sulfide
glasses. Research on oxide glasses has also extended into high rubidium content.
Nothing was unusual except that RbyO may act as a network former. Tomozawa's
group reported on a small phase separation caused by water in sodium silicate
glasses and also reported on the phase separation in the rare earth-silica system.
Research on glass structure also moved into the unsolved medium range structure.
Different approaches such as topological assessment, spectroscopic, solid state
NMR methods were used to study the structure in this range. However, no solid
results were obtained. Studies on lead berate and borosilicate glasses as well as
the structure of oxynitride and oxyfluoride glasses were also presented.

Besides its use as a tool to investigate glass structure, molecular dynamics
simulation using a computer has been applied to modeling the fracture process of
glasses and jonic conduction. However, this method is still being used for
duplicating experimental results and its validity needs more proof.

Glass 1s a metastable phase, and its relaxation continuously takes place.
Glass relaxation will thus affect the properties of the glass. In the relaxation near
the glass transition temperature section, this phenomena was investigated with
respect to ionic conductance, viscosity, heat capacities and water diffusion.

Glasses have been used for many applications in the past. In this year's
symposium, a section was devoted to the topic of Glass in Medicine. Dr. Day and
his group at the University of Missouri-Rolla developed in-vivo radiation delivery
vehicles by using glass microspheres. Glass ceramics, as usual, was investigated as
dental materials by several groups.

Since the Glass Division was renamed as the Glass and Optical Materials
Division, optical materials was a major part of this symposiem. This year, there
were three sections: Optical Materials, Infrared Transmitting Materials and Non-
Linear Materials. The research in optical fibers has concentrated on the effects of
various radiations such as neutron, UV laser, and UV light on optical fibers. In
addition, doping rare earths into optical fibers was an interesting poini because of
optical amplifier applications. In bulk optical materials, heavy metal oxide glasses
of PbO-Biz04 based systems were investigated due to their potential as optical
materials. Diamond, sapphire, heavy metal oxide glasses, Te-chalcohalide glasses,
chalcogenide glasses and heavy metal fluoride glasses were the infrared
transmitting materials presented in this symposivm. The research on conventional
infrared transmitting materials extended into some unsolved problems, e.g.
chemical durability in heavy metal fluoride glasses and optical loss in chalcogenide
glasses. Various non-linear optical materials were presented including sol-gel
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derived KTP waveguides, KNbOs;, semiconductor-doped glasses, germanium-
doped silica fibers as well as up-conversion materials.

Sol-gel technology, because of its versatility in processing ceramics, is still a
rapidly developing fabrication process. In this symposium, there were reports on
preparing various coatings or thin films: KTiOPOs, LipSiOa, TiOg, Zi02,
photochromice, and other ceramic materials including oxycarbide, nanocomposites,
glass ceramics and silica fibers. In the conventional glass manufacturing section,
various manufacturing problems and solutions were presented and discussed.
These problems included gas emissions, bubbles, sulfate formation, surface

corrosion and glass melting.
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