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ABSTRACT: The work aims to study the evolution of microstructure of Aly;CoCrFeNi high entropy alloy around recrystallisa-
tion temperature and analyze the transformation of strengthening mechanism of high entropy alloy. The tensile properties of the
materials were tested by tensile machine. The microstructure and fracture morphology of the high entropy alloy materials were
analyzed by X-ray diffraction, electron scanning microscopy, electron backscattering diffraction and transmission electron mi-
croscopy. The phase composition of the solid-solution, rolled and annealed specimens consisted of a single-phase FCC
solid-solution structure. The specimen with the annealing temperature of not less than 600 ‘C formed a new random orientation
of the new grains through the recrystallisation. The grains in the solid-solution state were composed of recrystallised grains
mixed with a small amount of subcrystals, and some deformation twins were formed. In the rolled state, the specimens were
mainly composed of deformation tissues, with accumulated high density of dislocations. With the increase of the annealing
temperature, the composition of the grains was transformed from deformation grains to recrystallised grains, and the density of
dislocations in the specimens was greatly reduced, accompanied by the formation of annealing twins. The high entropy alloy
specimens under different heat treatment processes had good tensile properties, in which the heat treatment specimens below the
recrystallisation temperature showed the characteristics of high strength and low plasticity, and the yield strength and tensile
strength could reach up to 1 290 MPa and 1 415 MPa, respectively, and the 700 ‘C-1 h specimens also had a tensile strength of
825 MPa and a fracture elongation of 44.58%, which showed good strong plasticity matching performance. The tensile fracture
of the rolled specimen, 500 ‘C-1 h specimen and 600 ‘C-1 h specimen showed a mixed fracture dominated by ductile fracture,
and the tensile fracture of the 700 ‘C-1 h specimen showed a good ductile fracture pattern. The annealing process parameters
with annealing temperature higher than 600 ‘C and annealing time of 1 h will make the material strengthening mechanism from
the deformation-based strengthening to the fine-grained strengthening, lower the strength, increase the plasticity increase and

provide a more favorable strength-plasticity matching relationship.
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Fig.1 XRD pattern (a) and SEM-EDS image (b) of solid-solution Al, ;CoCrFeNi HEA
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Tab.1 Chemical composition of Aly;CoCrFeNi HEA in the

solid-solution state at.%
Al Co Cr Fe Ni
2.48 24.22 24.39 24.63 24.28
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Fig.2 EBSD images of Al, ;CoCrFeNi HEA in the solid-solution state: a) grain distribution map; b) histogram of grain size;
c¢) local misorientation angle distribution map; d) grain type distribution map
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Fig.6 Distribution of localized orientation differences of the specimens in the annealed state (a-b) and their
corresponding KAM statistics (c-d)
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Fig.8 SEM morphology of tensile fracture of Al;;CoCrFeNi HEA under different heat treatment processes: a) rolled specimen;
b) 500 ‘C-1 h specimen; c¢) 600 ‘C-1 h specimen; d) 700 C-1 h specimen
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