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The hydrogen embrittlement resistance of a CrMnFeCoNi high-entropy alloy 

processed by ultrasonic shot peening is characterized and compared to a non-

deformed coarse-grain alloy as well as a bulk nanostructured alloy produced by high 

pressure torsion. The coarse-grain alloy shows high ductility and limited hydrogen 

diffusion, but its yield stress is limited to 250 MPa. The nanostructured alloy shows 

an ultrahigh yield stress of 1850 MPa, but its resistance to hydrogen embrittlement is 

poor because of hydrogen-induced intergranular cracking. However, the introduction 

of gradient microstructures leads to high yield stresses of 500-700 MPa with 15-33% 

plasticity in the presence of hydrogen. The good combination of high strength and 

high ductility in gradient microstructure HEAs is presented by considering the 

hydrogen-enhanced localized plasticity and by attributing the high strength and high 

plasticity to nanostructure and coarse structure. 
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