Preface

Besides metals and polymers, advanced ceramics are one of the most promising
classes of materials for the key technologies of the 21 century. Recent developments
in the field of ceramics include a selection of synthesis, processing and sintering
techniques applied for the production of novel structural and functional ceramics
and ceramic composites. Significant progress has been made in the past two decades
with respect to the production of novel multifunctional ceramics with a tailor made
micro- and/or nanoscale structure reflecting the increasing technological impor-
tance of advanced ceramic materials.

The 4-volume series of Ceramics Science & Technology covers various aspects of
modern trends in advanced ceramics reflecting the status quo of the latest achieve-
ments in ceramics science and development. The contributions highlight the
increasing technological significance of advanced ceramic materials and present
concepts for their production and application. Volume 1 deals with structural
properties of ceramics by considering a broad spectrum of length scale, starting
from the atomic level by discussing amorphous and crystalline solid state structural
features, and continuing with the microstructural level by commenting on micro-
strucural design, mesoscopic and nano structures, glass ceramics, cellular struc-
tures, thin films and multiphase (composite) structures. Volume 2 will focus on (i)
the distinct ceramic materials classes, namely oxides, carbides and nitrides and (ii)
physical and mechanical properties of advanced ceramics. The series will be con-
tinued by Volume 3 with chapters related to modern synthesis and processing
techniques used for the production of engineering ceramics and will be completed
by Volume 4 which will be devoted to application.

Quo vadis ceramics? The 4-volume series also intends to provide comprehensive
information relevant to the future direction of advanced or engineering ceramics.
The present book series evidences technologically important trends related to the
further development of this fascinating class of materials. Latest examples of
technological achievements already commercialized include piezoelectric ceramics
based on PZT (Pb(Z1,Ti)O3) used e.g. for common rail diesel engines, Si;N4-based
ball bearings and glow plugs for diesel engines, carbon fiber reinforced silicon
carbide (C/SiC) brake, luminescent ceramics based on sialon derivatives for LED
applications, GaN-based ceramics for optoelectronics, and many others.
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