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Preface

As energy demands increase and in a context of decreasing
natural resources’ availability, it is necessary to develop new
materials that can enhance the efficiency of power generation
and conversion systems. Specifically, ceramic materials offer
distinct advantages such as a high melting point, low thermal
conductivity and excellent mechanical properties, which allow
for high temperature applications. However, ceramic mate-
rials still have some drawbacks that prevent their full-scale
deployment, such as poor toughness, high temperature creep
and poor oxidation resistance in the case of non-oxide ceram-
ics.

To overcome these drawbacks, substantial efforts have been
devoted to improving the properties of ceramic materials by
means of novel processing techniques. Among these techniques,
directional solidification of eutectic ceramics has proven to be a
way to push forward the boundaries and limitations of traditional
ceramics.

Significant advances in this field during last seven years have
brought eutectic ceramics closer to industrial application. Solid-
ification processes are better understood, more insight has been
gained in structure-properties relationships and modeling, and
further improvements in growth techniques have allowed the
development of eutectic ceramics with exceptional properties.

Motivated by these advances, the 3rd Directionally Solidi-
fied Eutectic and Advanced Ceramics Workshop took place in
Seville, Spain, in November 2009. It was the continuation of
two highly successful meetings devoted to this topic, the first
one held in Paris in 2003 and the second one held in Kyoto
in 2006. Delegates from Spain, Poland, Ukraine, France, the
USA, Japan, Russia and China attended. Sessions covered all
aspects of Eutectic Ceramics, from Innovative Processing to
Applications. This volume contains a selection of 20 of the 47
manuscripts presented.
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