
Preface 

This book contains the proceedings of FGM2004, held in Leuven, Belgium 11-14 July 2004. 
This International Symposium continued the series of previous international symposia on 
functionally graded materials held in Sendai (1990), San Francisco (1992), Lausanne (1994), 
Tsukuba (1996), Dresden (1998), Estes Park (U.S. , 2000) and Beijing (2002). On this 
occasion the theme of the Symposium was broadened somewhat to capture the new theme of 
multifunctional materials. 
Multifunctional materials are composite systems that exhibit useful responses to electrical, 
optical, magnetic and (or) mechanical stimuli. They allow the compact and economic 
integration of two or more functions of a mechanical, biological, acoustical, thermal, 
electrical, magnetic, optical, sensory or actoric nature. Functionally graded materials (FGM) 
are also multi-functional materials, which contain spatial variations in composition and/or 
microstructure for the specific purpose of controlling variations in thermal, structural or 
functional properties. Despite large differences in the types and size scales of the materials 
considered, many commonalities exist, thereby providing a rationale for covering these 
together in one Conference. Topics that were covered during the Symposium included: 
structural applications, materials for information technology, energy conversion materials and 
devices, biomedical materials and their applications, multifunctional materials for sensors and 
actuators, eco-materials, thin films and coatings, modeling and simulations, testing and 
characterization, processing of materials. 

The success of the Symposium is manifested by the participation of 160 participants from 29 
countries with 116 oral presentations and 39 posters over three days. The Proceedings include 
128 written versions of these presentations. All presentations were very well attended and the 
discussions were lively and productive. 

The Editors would like to express their sincere gratitude to many individuals who contributed 
to the planning and execution of the Eighth International Symposium, in particular to 
members of the International Advisory Committee, Program Committee and the Organizing 
Committee. Particular thanks to Prof. M. Koizumi, Prof. Y. Miyamoto, Prof. S. Suresh and 
Prof. A.M. Glaeser for their input. We also express our deepest gratitude to Ms. Rita Peys 
amd Ms Annie De Wit at the meeting secretariat of the Technological Institute of the Royal 
Society of Flemish Engineers. Our special thanks and appreciation to Ms. Mia Pierre, of the 
Department of Metallurgy and Materials Engineering of the K.U. Leuven,who organized the 
editing processes. 

The papers of the proceedings have been revised by the authors after being refereed by other 
authors active on a similar topic. The efforts of authors and referees to allow timely printing 
of the Proceedings is very much appreciated. 

Omer Van der Biest 
Professor K.U. Leuven 
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