
PREFACE 

Although silicon nitride-based ceramics have been intensively studied for nearly two 
decades, there are still considerable research activities at industrial laboratories as well as 
other research centres because of the anticipated break-through in industrial applications, in 
particular in the automotive industry. The increasing interest in using silicon nitride 
ceramics as turbocharger rotors, valves, bearings or cutting tools is due to the enormous 
progress made in recent years in developing high strength materials with high reliability, and 
excellent thermal shock resistance. The improvement is based on advances in a fundamental 
understanding of mjcrostructural development and the relationship between microstructure 
and mechanical properties. Furthermore, new analytical methods and high resolution 
transmjssion electron microscopy (HRTEM) in combination with extensive phase equilibria 
studies have provided new insights into the grain boundary region. However, in spite of the 
recent scientific advances several critical issues have remained, especially with respect to 
high temperature properties. 

The world-wide research activities on silicon nitride-based ceramics and the increasing field 
of application requires an international exchange of information, and we therefore decided 
to organize an international conference supported by the American Ceramic Society, the 
GemeinschaftsausschuB Hochleistungskeramik DKG (German Ceramic Society) / DGM 
(German Materials Society), the Ceramic Society of Japan, the Institute of Ceramics (UK), 
and the Shanghai Institute of Ceramics to discuss recent advances as well as future work. 

The proceedings of SILICON NITRIDE 93 present basic science, powder technology as 
well as properties of silicon nitride-based ceramics thus providing a good record for 
scientists already active in this field, but also a useful textbook for newcomers. In order to 
focus on the advances of materials development, the opportunities of silicon nitride 
applications were not a major conference topic. Nevertheless, we have summarized several 
contributions in an application section. The manuscripts of the majority of conference 
presentations are divided into ten sections whkh are: powder synthesis, microstructural 
development, sintering, oxidation/corrosion, thermodynamics and grain boundaries, 
composites, microstructural analysis, mechanical properties at low as well as high 
temperatures, processing and applications. The invited contributions at SILICON NITRIDE 
93 will be published as full papers in a separate volume. The papers included in this volume 
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reflect a profound state of knowledge with respect to silicon nitride-based ceramics, 
guaranteed by 133 contributions from 29 countries, including 16 contributions from research 
centres in Eastern Europe. 

The Organizing Committee would like to thank aJl members of the International Honorary 
and Advisory Committee for their assistance and valuable suggestions. Also, we should like 
to thank the authors for their speedy preparation of the manuscripts which enabled us to 
prepare the proceedings volume for the conference. Finally, we should like to express our 
gratitude to Mrs. Jutta Weber-Bock for the final preparation of the proceedings and her 
efficiency in dealing with an enormous amount of correspondence. 
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