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Effect of Elastic Deformation of High-Entropy Alloy on
Geometrically Necessary Dislocation Density in Micro- and Nano-indentation Test
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Abstract: A micro- and nano-indentation test was performed for CoCrFeNiMn high entropy alloy. The relationship
between the geometrically necessary dislocation (GND) density of CoCrFeNiMn and reciprocal value of real indentation
depth (1/h) was obtained under different working conditions, and the influence of elastic factor (Ae) on GND density
was also explored. The results show that GND density with the consideration of elastic deformation (p., ) presents a
nonlinear relationship with 1/h, while GND density without the consideration of influence of elastic deformation (p)
has a linear relation with 1/h. Based on the comparison of variation of p.,/p, with the indentation depth, it is found that
the ratio of p./p. is 3—4 when the indentation depth is less than 500 nm, indicating that elastic factor can have an
obvious impact on the GND density at shallow indentation. And, the ratio of p./p, is approaching 1 when the indentation
depth is up to 3 000 nm. It is shown that as indentation depth increases, dislocation slip gradually dominates deformation.
Key words: high entropy alloy; micro- and nano-indentation; geometrically necessary dislocation ( GND) ; elastic
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