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Open questions 
(BCC HEAs):

Intrinsic room-
temperature ductility 

Interplay of lattice 
friction and 
compositional 
fluctuations
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Characterization of intrinsic deformation kinetics
Nb-Mo-Cr-Ti-Al
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Characterization of intrinsic deformation kinetics
Nb-Mo-Cr-Ti-Al
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Intrinsic mechanical properties  
by local testing

Kinetics of the rate-limiting 
deformation mechanism:

Temperature effect 

Strain-rate effect

Single phase & single 
crystal region
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SEM, TEM, 
HIM, ToF-
SIMS, 
Atomprobe, 
EBSD, ...

Transient & 
creep exp. at 
elevated T;
Bending

SQS-DFT
Theory

ܧ ∝ ଶܾܩ ⋅ ln
ܴ
଴ݎ

 

SQS-DFT
Monte-Carlo

Objectives & Work program  
Modell systems: Nb-Mo-Cr-Ti-Al (brittle)  Ta-Nb-Hf-Zr-Ti (ductile)
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Multiscale characterization 

Couzinié et al. MSEA 
645 (2015) 255.Deformation

kinetics /behavior 
Deformation
morphologies
Spatially resolved chemistry AND 
defect morphology

Slip system 
prediction

Segregation 
prediction
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Objective: Phenomenological 
predictive model for the intrinsic 
deformation mechanisms
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SPP 2006 (HEA & CCA) 

• Intrinsic strengthening mechanisms  
(exp. + sim. + theory)

• Thermo-mechanical stability 
(exp. + sim. + theory)

SPP 2006 (HEA) 
Utilization of 
intrinsic 
properties

Phenomena

Intrinsic 
properties of 
HEAs
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BCC HEAs

Collaboration & contribution in SPP
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