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Fig.1 XRD patterns of Al3 alloy under different states
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Fig.2 EBSD images of Al3 alloy at different annealed temperatures: (a) 600 C, (b) 650 C, (c) 700 °C, (d) 800 ‘C, and (e) 900 C
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Fig.3 EBSD images and grain size distributions of Al3 alloy annealed at temperature of 600 and 650 C
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Fig.4 EBSD images and grain size distributions of Al3 alloy annealed at temperature of 700, 800 and 900 C
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Fig.5 Grain boundary character distributions (a) and misorientation angle distributions (b) of AI3 alloy under different annealing states (the

illustration is partially enlarged in Fig.5b)
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Table 1 Tensile mechanical properties of Al3 alloy under different

annealing states

Temperature/’C  YS/MPa  UTS/MPa  UE/% PSE/GPa %
600 663 832 33.6 28.0
650 523 769 385 29.7
700 431 730 50.5 36.9
800 261 646 55.5 35.9
900 216 588 52.1 30.6

Note: YS-yield strength; UTS-ultimate tensile strength; UE-uniform

elongation; PSE-product of strength and elongation
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Fig.7 Strain hardening rate curves of Al3 alloy under different annealing states (the illustration is partially enlarged in Fig.7b)
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Effect of Annealing Temperatures on Recrystallization Behavior and Mechanical
Properties of (FesoMn3,C04oCrg)97Al; High-Entropy Alloy

Li Jie, Wu Kaidi, Niu Lichong, Zhang Bo, Zhang Minghe, Feng Yunli
(College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract: The (FespMn3C010Cri0)e7Alz high-entropy alloy (HEA) was designed by adding Al element into the two-phase metastable
FesoMn3Co10Crip HEA. Then, the HEA was treated by rolling and annealing, and the effects of annealing temperature on recrystallization
behavior, annealing twin evolution, and the mechanical properties of the alloy were studied. Results show that with increasing the annealing
temperature, partial recrystallization, full recrystallization, and grain growth all occur in the alloy. After annealing, HEA exhibits the high
recrystallization temperature (0.59T) and high grain coarsening temperature (700 °C) due to the severe lattice distortion effect and hysteresis
diffusion effect of HEA. A Large number of annealing twins are formed in the alloy annealed at 600~700 °C. With further increasing the annealing
temperature (800~900 °C), the content of annealing twins is decreased significantly due to the migration of grain boundaries or twin boundaries.
Uniaxial tension results show that the alloy annealed at 700 °C has good comprehensive mechanical properties: the tensile strength of 730 MPa and
uniform elongation of 50.5%. At the same annealing temperature, the number of annealing twin variants in a single grain is related to the grain
size: it is easy to form single annealing twin variant in the small-sized grains and multiple annealing twin variants are easily formed in the
large-sized grains.

Key words: high-entropy alloy; recrystallization; grain growth; annealing twins; mechanical properties
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