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Structure of the Department 

Research mission, main fields of research and connections 
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Local phase transformations enable high strength of bulk metals 

Inverse strength-ductility relation 

Design strain hardening only where needed 

Beyond inverse stress-strain relations via intrinsic nanostructures 
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Understanding the nanoscopic length scales and their effects 

> 6 GPa 

Pearlitic nanostructures finer than carbon nanotubes 
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Examples 

Examples of intrinsically nanostructured alloys 



0.5 mm 0.5 mm 

strength of spider silk 

Towards the limits of strength and strain hardening 

strength of TWIP 

strength of blade martensite 

Pearlite wire: the strongest ductile bulk material: 7 GPa 6 

~7 GPa 

Cooperation: 

Neugebauer 

Kirchheim 



Towards the limits of strength: cold-drawn pearlitic steel 
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Deformation-driven cementite dissolution  - oversaturated ferrite 7 
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Scale:  nm 
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Structure and composition at grain boundaries: pearlite 

Ÿ  lecture by Michael Herbig 

Ÿ  poster by Li and Kirchheim 

Jointly analyse structure, orientation, interfaces, composition 8 

C  
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Examples 

Examples of intrinsically nanostructured alloys 
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Segregation Engineering: nanostructuring by transformation   

 

Solute segregation to martensite grain boundaries 

Local phase transformation at grain boundary 

(martensite-to-austenite reversion confined to GB) 

Decorate interfaces to promote confined phase transformation 




