
Preface

Common engineering materials reach in many demanding applications such as
automotive or aerospace their limits and new developments are required to fulfill
increasing demands on performance and characteristics. The properties of mate-
rials can be increased for example by combining different materials to achieve
better properties than a single constituent or by shaping the material or con-
stituents in a specific structure. Many of these new materials reveal a much more
complex behavior than traditional engineering materials due to their advanced struc-
ture or composition. Furthermore, the classical applications of many engineering
materials are extended to new ranges of applications and to more demanding envi-
ronmental conditions such as elevated temperatures. All these tendencies require
in addition to the synthesis of new materials, proper methods for their man-
ufacturing and extensive programs for their characterization. In many fields of
application, the development of new methods and processes must be accom-
plished by accurate and reliable modeling and simulation techniques. Only the
interaction between these new developments with regards to manufacturing, mod-
eling, characterization, further processing and monitoring of materials will allow
to meet all demands and to introduce these developments in safety-relevant
applications.

The 3rd International Conference on Advanced Computational Engineering and
Experimenting, ACE-X 2009, was held in Rome, Italy, from 22 to 23 June 2009
with a strong focus on the above mentioned developments. This conference served
as an excellent platform for the engineering community to meet with each other and
to exchange the latest ideas. This volume contains 23 revised and extended research
articles written by experienced researchers participating in the conference. The book
will offer the state-of-the-art of tremendous advances in engineering technologies of
materials with complex behavior and also serve as an excellent reference volume for
researchers and graduate students working with advanced materials. The covered
topics are related to Material and Properties Part I, Modeling and Simulation of
Non-classical Materials and Structures Part II, and New Technologies Part III.

The organizers and editors wish to thank all the authors for their participation
and cooperation which made this volume possible. Finally, we would like to thank
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the team of Springer-Verlag, especially Dr. Christoph Baumann, for the excellent
cooperation during the preparation of this volume.
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