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Fig. 1

Relationship between temperature and mechanical properties of FeCoNiCrMn alloy with different grain sizes!"!:

(a), (b) Yield stress (a,); (¢) Ultimate tensile strength (o,); (d) Elongation to fracture (&)
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Fig. 2 TEM images of Al ,FeCoNiCrMn HEA annealed at different temperatures for 1 h ((a)-(d)) and SAED patterns take
from 4, B and C grains marked by arrows in Fig. 2(d) ((e)—(g))!""": (a) 500 ‘C; (b) 600 C; (c) 700 °C; (d) 800 C; (e) Grain 4;
(f) Grain B; (g) Grain C
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Fig. 3 Dynamic process of FeCoNiCrMn HEA dislocation slip under TEM®!: (a) Image represent dynamic process of

planar slip of undissociated type dislocations; (b) Bright-field TEM image showing blocking of partial dislocations by

localized band of planar slip
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Fig. 4 Microstructures and texture evolution diagrams of FeCoNiCrMn HEA after cold rolling!**): (a) IPF map of twinned
matrix; (b) PFs and ODF sections of twinned matrix; (c) Parent-twin relationship established by TSL-OIM software; (d) IPF

map of shear band developed in twinned matrix; (¢) PFs and ODF sections of shear band orientations
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Intersection of thin HCP plates and obstacle effect of stacking faults on dislocation motion!*': (a) TEM image

showing blocking of dislocations by 3D stacking fault network; (b) Partial dislocations being hindered by immobile stacking

fault, which eventually reversed dislocation glide direction; (c) STEM image of conjunction of four HCP lamellae and one

twin; (d) Higher magnification HAADF image corresponding to region marked by box in Fig. (c)
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strain partitioning showing larger strain difference in both elastic and plastic deformation; (b) Typical tensile engineering
stress — strain curve and TEM BF image of sample with pre-straining of about 3%; (c), (d) TEM BF images of sample

deformed to tensile strain of about 4%; (e) Schematic drawing illustrating three mechanisms to enhance back stress in sample
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Research progress of deformation mechanism of
FeMnCoCrNi high entropy alloy system

NIU Li-chong, LI Jie, ZHAO Si-jie, WU Kai-di, ZHANG Bo, FENG Yun-li

(School of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract: The multi-principal component characteristics of high entropy alloy make it show the synergistic effect
of variety of deformation mechanisms in the deformation process, and then exhibit excellent properties. Compared
with traditional alloys, it is more possible to regulate various deformation mechanisms in high entropy alloys. It is
found that the microstructure and its evolution will directly affect the deformation mechanism in the alloy.
Through the design idea of "microstructure-deformation mechanisms-properties", introducing multi-deformation
mechanism into high entropy alloy and regulating its activation sequence has become the focus of high entropy
alloy research in the future. In this paper, FeCoNiCrMn alloy system is taken as an illustrative example for the
current discussion and summary research status of several deformation mechanisms in alloys. Finally, the future
research on deformation mechanism in high-entropy alloys is prospected.
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