
Modeling of Materials: Development with Simulation ï 

Discoveries through Simulation 

Dierk Raabe, DFG Winterschool, 14. Feb. 2017, Aachen, Germany 

F. Roters, T. Hickel, J. Neugebauer, M. Friak, C. Tasan, M. Diehl, D. Raabe 

Düsseldorf, Germany 



1 

Zeitalter tragen die Namen von Materialien 

Experiment 

Models 



Answering societies' grand challenges with complex alloys 

Link to Society: Complex Materials for Innovation 2 

3.5 billion ú  turnover per day in the EU 
World Trade Organisation 

70% of all Industrial Innovations are associated with progress in 

Materials Science 

 

Key fields: energy, transportation, information, health, safety, infrastructure 

Courtesy Airbus, GE, Siemens, Ford, TKS, EADS, Titanium 

1070 unknown alloys (we use only 1000 alloys) 

 
Mission: 

 

Understand and design complex nanostructured materials 

under real environments down to atomic scale by utilizing 

modeling and simulation 
 



Scientific mission: complex materials in real environments 

3 Scientific Mission: From Electrons to Complex Materials 
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Example: 4th generation superalloys for turbine blades (SFB / TR 103) 

20 nm 

Al 

Co 

Re 

 iso. 56 at.% Ni 

sources GE; FAU Erlangen Nürnberg und RU Bochum 



Bridging and jumping in ICME 

5 Scientific Mission: From Electrons to Complex Materials 

Atoms 

Experiment 

Simulation 

Continuum 

G. Larson 

ICME: Integrated Computational Materials Engineering 



Multiscale Modeling and Experimentation 

6 Methods: Scientific Fields 


