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« 1  Z[ CrCuFeMnTi=>?�H SEM¬­ 

Fig.1  SEM back-scattered electron image of as-cast  

CrCuFeMnTi high entropy alloy 
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 1  !" CrCuFeMnTi#$%�&'()� 

Table 1  Chemical composition of as-cast CrCuFeMnTi alloy  

(at%) 

Region Cr Cu Fe Mn Ti 

1 mm×1 mm 20.66 19.89 20.60 19.06 19.79 

DR 23.92 2.02 27.84 15.19 31.03 

ID 10.06 41.67 11.84 24.25 12.19 

DR 

ID 

20 µm 
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« 2  Z[ CrCuFeMnTi=>?�H XRD«® 

Fig.2  XRD pattern of as-cast CrCuFeMnTi high entropy alloy 
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« 3  CrCuFeMnTi=>?�H DTA¯° 

Fig.3  DTA curve of CrCuFeMnTi high entropy alloy 
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« 4  Z[D\]89[ CrCuFeMnTi=>?�H XRD«® 

Fig.4  XRD patterns of CrCuFeMnTi alloy in as-cast and  

annealed states 
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« 5  CrCuFeMnTi=>?��L\]89^_:;�H SEM¬­ 

Fig.5  SEM back-scattered electron images of CrCuFeMnTi alloy at different annealing temperatures: (a) 565 �, (b) 750�, (c) 900�,  

and (d) 1100� 
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Table 2  Chemical composition of CrCuFeMnTi alloy in 

different annealed states (at%) 

Annealing 

temperature/� 

Region Cr Cu Fe Mn Ti 

DR 26.71 01.92 27.47 14.22 29.69 

565 

ID 00.81 65.48 00.80 32.38 00.53 

DR 26.33 02.37 27.52 14.51 29.26 

750 

ID 00.84 75.58 01.07 22.08 00.43 

DR 19.12 01.02 30.99 18.51 30.35 

900 

Cr-rich 72.67 00.86 08.92 15.30 02.26 

ID 00.82 71.78 01.08 25.77 00.55 

DR 28.21 02.55 34.40 13.68 21.15 1100 

ID 00.93 74.94 01.18 22.64 00.32 
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« 6  CrCuFeMnTi?�|�±²« 

Fig.6  Schematic diagram of phase transition for CrCuFeMnTi  

alloy 
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Table 3  Structure and hardness of CrCuFeMnTi alloy in 

different annealed states 

Annealing 

temperature/� 

565 750 900 1100 

Structure hcp+fcc hcp+fcc hcp+fcc+ bcc fcc+bcc 

Hardness, HV/MPa 4750 4470 3200 1430 

 

 

 

 

 

 

 

 

 

 

 

« 7  CrCuFeMnTi ?�Z[�89[H³^´µ¶E-¶� 

¯° 

Fig.7  Compressive stress-strain curves of CrCuFeMnTi in 

as-cast and annealed states 
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Abstract: In order to investigate the effect of annealing treatment on microstructures and mechanical properties of CrCuFeMnTi high 

entropy alloy, a as-cast CrCuFeMnTi alloy ingot was prepared by vacuum arc melting under the argon protection, and then the 

microstructures observation and mechanical properties testing of alloy samples under annealing treatment at different temperatures were 

performed. The results show that the as-cast CrCuFeMnTi alloy is composed of a hexagonal close packed phase and a face centered cubic 

solid solution, and typical microstructures with dendrite and interdendrite phases are observed. There is mainly element diffusion and 

morphology homogenization when the annealing temperature is under 750 °C, and the hexagonal close packed phase will transform into 

body centered phase after the alloy is annealed at 900 °C. Element diffusion causes the phase transition and controls it. The hardness and 

strength of the alloy are all improved when the alloy is annealed below 750 °C; meanwhile, all the fracture exhibits a brittle character. 

Key words: CrCuFeMnTi high entropy alloy; annealing; microstructures; phase transition 
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