
PREFACE 

Engineering ceramics world-wide remain on a knife-edge between their widespread 
introduction into new technologies (e.g. ceramic valves in the automotive industry) and 
their rejection, on the basis of their price and lack of some properties which are not 
comparable to those of the competing metal. The pessimistic forecast states that the 
huge amounts of money and intellectual effort invested in the development of new 
ceramic materials has not brought the desired industrial results, and that future research 
in these synthetic materials will therefore be greatly diminished. On the other hand, the 
optimistic forecast predicts that advanced ceramic materials should serve not only as 
"better metals" but must either find application in completely new technologies, as in 
the case of plastics in fifties, or become sufficiently economically competitive to 
invade the traditional domains of metals and alloys. 
This is a new challenge for the field of materials science and will involve the 
theoretical backing-up of a basic (mechanistic) understanding by using computer 
simulation to yield guidelines and new design concepts for advanced tailor-made 
materials and new processing routes, as well as the mutual development of new 
applications and the necessary materials. The investigation of better mechanical 
properties is almost complete. Research groups have developed silicon nitride-based 
ceramic composites having bending strengths higher than 1 GPa, fracture toughnesses 
of about 10 MPa.ml /2 and a Weibull modulus ranging from 20 to 50!! These excellent 
room-temperature properties are the result of intensive research carried out during the 
last few decades, but these achievements did not bring about the expected industrial 
breakthrough. 
The new philosophy for the utilisation of these materials must be based upon the 
discovery and understanding of other physical properties, of engineering ceramics, 
which can lead to new applications. Their sometimes anomalously low or high thermal 
conductivities, radiation penetration depths, electrical and magnetic properties etc., 
together with their excellent thermomechanical properties and chemical inertness may 
reveal new fields of application for these materials. To be ready and able to think in 
this way, the design of engineering materials at the atomic scale and/or the systematic 
study of their micro- and macroscopic physical properties must be encouraged. 
The aim of the Advanced Research Workshop on Engineering Ceramics '99: 
Multifunctional Properties - New Perspectives , held at Smolenice Castle, Slovakia, 
May 11-15, 1999, was to initiate and support this type ofresearch approach. The topics 
of the workshop were chosen with the aim of bringing together researchers/scientists -
who deal with the practical design of new materials (polymer precursor derived 
ceramics, new laminated materials, etc.), their structuring and application - and 
theoreticians who understand the electronic structures of the basic components and 
their implications for the physical properties of those materials. Researchers who dealt 
with the computer simulation of ceramic microstructures were expected to serve as an 
interface between the experimental and theoretical groups. Researchers who dealt with 
the low-cost processing of engineering ceramics revealed new perspectives which 
could, in the very near future, also persuade industry as to the economical bendits of 
the application of advanced engineering ceramics. 
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The success of the workshop would not have been possible without the contributions 
of the many participants from 15 different countries. Special thanks are owed to the 
Keynote speakers, who ensured the extra-high quality of the contributions. Next to 
them, we would also like to acknowledge the other participants, who were more than 
worthy collaborators with the Keynote speakers. We especially express our gratitude to 
those participants who served as referees for the papers and thus contributed 
substantially to the quality of this book. 
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