
ICSMA19 Metz, France, June 26 - July 1, 2022   

International Conference on Strength of Materials  

 
 

Nanocrystalline high entropy Cr5CoFeNiMn alloys with 

carbon additions and their mechanical properties  

Yulia Ivanisenkoa, Yemao Lua, Andrey Mazilkina,b, Torben Bollc, Éva Ódord, Tamas 
Ungard  

aInstitute of Nanotechnology, Karlsruhe Institute of Technology, 76021 Karlsruhe, Germany 

bInstitute of Solid State Physics, Russian Academy of Sciences, Chernogolovka, 142432, Russia 

cInstitute for Applied Materials, Karlsruhe Institute of Technology, 76021 Karlsruhe, Germany 

dDepartment of Materials Physics, Eötvös Loránd University, Budapest, PO Box 32, 1518 Budapest, 

Hungary 

ajulia.ivanisenko@kit.edu 

Cantor type high entropy alloys with addition of carbon (0, 0.5 and 2 at.%)  were 
processed by high pressure torsion (HPT) under 6.5 GPa by three turns at room 
temperature. The microstructures and mechanical properties of samples before and 
after HPT were investigated, upon that crystallite size and dislocation density were 
evaluated using a Convolutional Multiple Whole profile fitting, developed by Prof. T. 
Ungar. In all alloys, HPT deformations leads to dramatic grain size refinement down 
to nanoscale range. High dislocation density appeared in all nano-grained specimens 
after HPT. In the alloy with 2 at. %C, carbon atoms segregated to the boundaries of 
nanocrystalline grains. The yield strength of HPT processed samples increased 
significantly and reached 1788 MPa, 2042 MPa and 2333 MPa, respectively, in alloys 
with 0, 0.5 and 2 at.% C, but uniform elongation was significantly reduced. Hardening 
and deformation mechanisms in nanocrystalline high entropy alloys are discussed 
based on the microstructure analysis [1]. 
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