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Knowledge Based Materials

Introduction to interdisciplinary Materials Science:

•Theory-Observation-Experiment-Simulation

•What drives materials research

•Similarities and differences between materials

•Interdisciplinary materials science language
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Philosophy

“Learn” from nature. The objective is to consider the 
study of nature and learn from its vast paradigms, to 

increase the understanding in complex physico-
chemical and biological phenomena relevant to 

mastering and processing novel materials. 

“Future Needs and Challenges for Materials and Nanotechnology Research” 
Report prepared by Materials Unit, European Commission, Research 
Directorate General, Directorate G / Unit 3. October 2001.
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What drives materials research?
New materials
Improved materials (performance, processing)

•Surface, Interface, and Thin Film Science 
•Nanoscale Synthesis and Mesoscale Engineering 
•Complex Materials Systems 
•Solid-Liquid Interface Science and Confined Fluids
•Complex Adaptive Matter
•Silicon carbide electronics
•Biointerface Science
•Organic-based Photovoltaics
•Solid-State Memory Technologies
•Electronic Noses and Tongues
•Superconductor Wires
•Scanning Probe Microscopy
•Molecular Electronics
•Construction Materials
•Carbon Nanotubes
•High Res. 3-D X-Ray Microscopy
•Colloid Science
•Multi-scale simulation techniques
•Geotextiles
•Carbon Sequestration
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Historical
Perspective
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Strength

http://www.crc4mse.org/what/MSE_history.html
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Competitiveness 2010

“Technology Map” Institute for Prospective Technology Studies Futures 
Report, Series No: 11. E. Cahill & F. Scapolo. Published by the European 
Commission, Research Directorate General, Joint Research Centre. 
December 1999. Joint Research Centre. 
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Materials Technology Map

“Technology Map” Institute for Prospective 
Technology Studies Futures Report, Series 
No: 11. E. Cahill & F. Scapolo. Published by 
the European Commission, Research 
Directorate General, Joint Research Centre. 
December 1999. Joint Research Centre. 
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