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¦ 1  AlCoCrFeNi6�8�§�_:L XRD¦¨ 

Fig.1  XRD patterns of AlCoCrFeNi alloys in different states 
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¦ 2  AlCoCrFeNi6�8�§�_:Lª«#¬­®  

Fig.2  SEM images of AlCoCrFeNi alloy in different states: (a) as-cast, (b) 600 �, (c) 800 �, and (d) 1000 � 
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Table 1  Elements distribution of different positions for 

AlCoCrFeNi alloy in different states in Fig.2 (at%) 

Element Co Cr Fe Ni Al 

State 

Normal 20 20 20 20 20 

GB 21.16 22.43 20.82 19.89 15.69 

DR 20.44 18.17 19.41 21.96 20.41 

 

As-cast 

 ID 20.02 21.31 20.52 20.30 17.84 

GB 21.82 23.21 19.76 25.69 21.32 

DR 20.75 20.08 18.09 23.93 23.15 

 

600 � 

ID 21.60 16.25 20.59 22.57 18.95 

GB 23.50 27.69 22.94 23.19 16.7 

DR 21.14 32.00 19.37 22.82 20.89 

 

800 � 

ID 23.19 9.54 21.34 27.75 23.02 

RM 20.74 21.63 21.67 19.07 16.89 

1000 � 

Matrix 19.84 19.96 19.66 21.19 19.33 
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¦ 3  AlCoCrFeNi6�8 3.5%NaClST�L¯D°± 

Fig.3  Polarization curves of AlCoCrFeNi alloy in 3.5% NaCl 

solution 
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Table 2  Corrosion parameters of AlCoCrFeNi alloy in 3.5% 

NaCl solution 
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¦ 4  AlCoCrFeNi6�8 0.5 mol/L NaOHST�L¯D°± 

Fig.4  Polarization curves of AlCoCrFeNi alloy in 0.5 mol/L 

NaOH solution 
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Table 3  Corrosion parameters of AlCoCrFeNi alloy in 0.5  
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Fig.5  Polarization curves of AlCoCrFeNi alloy in 0.5 mol/L 
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0.5 mol/L H

2

SO

4

 solution 

State E

corr

/V i

corr

/×10

-4

A·cm

-2

 E

b

/V i

p

/×10

-4 

A·cm

-2

 

As-cast –0.41 5.46 0.72 1.16 

600 � –0.40 1.37 0.71 14.9 

800 � –0.42 6.01 0.62 3.32 

1000 � –0.37 0.0136 0.76 1.08 

 

0.5 mol/L H

2

SO

4

 ��������	
��
��

1000 �����600 ��������800 �����

�� 1 �������1000 ���� Cr �����

 !�"
#���800 ���� Cr��$%�&'�

(������Cr��$%)'� 600 ����*+

Cr ��$%),���-�./�AlCoCrFeNi 01

2 0.5 mol/L H

2

SO

4

 �������34567 Cr�

��89:���;<=> Al ���89:��?

@�600 ����AB Cr ��?CD$%�( Al �

��*EF !�G��HAB Cr���+) !�

( Al�$%*�&'�IJKLMN 600 ����2

0.5 mol/L H

2

SO

4

 �������+��-��KLM

O�P���1000 ����QKRSTUVi

p

W�X�

YKRZVE

b

W�	�����-�[#.� 1000 �

��� Cr�Al��� !�KL\3]2^_`ab

cCde���+ 600 ����YKRZf	�g�

��QKRSTUhX�IJ������h-7

600 �����[>�ij�klmn�opEq�

600 ���� Cr�$%+��&'�Al�$%+��

,�(r Cr`sr Al `t2uvw`a�xy[C

`az{YKgQKRS|b800 ����YKRZ

���(QKRSTU*+ 600 ����X�800 �

���uvwr Cr &'V9.54 at%W�( Al 89*

}	V23.02 at%W�600 ����uvw Cr�Al��

89�~� 16.25 at%s 18.95 at%�t?CD�rL�

��r Cr�KL\z{YK�G�r Al�r Cr�K

L\��h�	�QKRSTU� 

��������

1) ��� 600�800 ���� � AlCoCrFeNi 	

�01����� bcc�E��������uv�

�b1000 �����uv���������� 

bcc+fcc����P� fcc ���%nEs bcc ���

��������� 

2) 2������H�Co�Fe�Ni��) !�

Cr�Al ]2CD�$%�Al 2��$%�&'�Cr

2 800 ����$%�&'�  

3) ��s 3��U���� AlCoCrFeNi 012

3.5% NaCl ������� �� �����	


��
��1000 ��������600 �����800 

�����01����¡h567 Cr���89:

���   

4) ��s 3��U���� AlCoCrFeNi 012 

0.5 mol/L NaOH ���t¢?� �����g��

�E£3|�  

5) ��s 3 ��U���� AlCoCrFeNi 01

2 0.5 mol/L H

2

SO

4

 ���t¤¥¦KL§¨�1000 

����QKRSTU�X�YKRZ�	����

�-� 

 


���    References 

[1] Ranganathan S. Current Science[J], 2003, 85(10): 1404 

[2] Yeh J W. Hua Kang Journal of Engineering Chinese Culture 

University[J], 2011, 27: 1 

[3] Yeh J W, Chen S K, Lin S J. Advanced Engineering 

Materials[J], 2004, 6(5): 299 

[4] Yu Y, Liu W M, Zhang T B et al. Metallurgical and Materials 

Transactions A[J], 2014, 45A: 201 

[5] Qiu Xingwu(���). Advanced Materials Industry(� !"

#)[J], 2014(9): 53 

[6] Qiu Xingwu(���), Zhang Yunpeng($%&). Rare Metals 

and Cemented Carbides('(	)�*+�	 )[J], 2012, 

40(1): 44 

[7] Zhou Y J, Zhang Y, Wang Y L et al. Appl Phys Lett[J], 2007, 

90(18): 260 

[8] Xie Hongbo(,-.), Liu Guizhong(/01), Guo Jingjie(2

34) et al. Rare Metal Materials and Engineering('(	)

-1

0

1

2

� As-cas t

� 600 �

� 800 �

� 1000 �

 

 

?

?

?

�

�

�

�

E
/
V

i/A·cm

-2

1E-9 1E-7 1E-5 1E-3

1E-1



531965                                          '(	) !�67                                           8 479 

 !�67)[J], 2016, 45(1): 145 

[9] Xie Hongbo(,-.), Liu Guizhong(/01), Guo Jingjie(2

34). The Chinese Journal of Nonferrous Metals(�:(;

	)<=)[J], 2015, 25(1): 103 

[10] Niu Xuelian(>?@), Wang Lijiu(ABC), Sun Dan(D E) 

et al. Journal of Functional Materials(FG !)[J], 2013, 

44(4): 532 

[11] Chen Y Y, Duval T, Hung U D et al. Corros Sci[J], 2005, 47: 

2257 

[12] Liu Y, Cheng C, Shang J et al. Trans Nonferrous Met Soc 

China[J], 2015, 25(4): 1341 

[13] Tong C J, Chen M R, Yeh J W. Metallurgical & Materials 

Transactions A[J], 2005, 36(5): 1263 

[14] Takeuchi A, Inoue A. Materials Transactions[J], 2005, 46: 

2817 

[15] Shi Yigong(HIF), Zhang Tiebang($JK), Kou Hong- 

chao(LMN) et al. Hot Working Technology(OP66Q)[J], 

2011, 40(18): 1 

 

 

Corrosion Resistance of As-cast and Annealed AlCoCrFeNi High-Entropy Alloys 

 

Jiang Shuying, Lin Zhifeng, Sun Yongxing 

(China University of Petroleum (Huadong), Qingdao 266580, China) 

 

Abstract: AlCoCrFeNi high-entropy alloy was prepared by a vacuum arc melting furnace and annealed at 600, 800 and 1000 °C for 10 h. 

The microstructure of the alloys before and after annealing and their corrosion resistance in 3.5% NaCl solution, 0.5 mol/L NaOH solution 

and 0.5 mol/L H2SO4 solution were studied using XRD, SEM, EDS and electrochemical corrosion tests. The microstructure analysis shows 

that there are no complex intermetallic compounds in the as-cast and annealed states; the alloys in as-cast and 600 and 800 °C annealing 

states are composed of simple bcc crystal structure with dendritic structure. In 1000 °C annealing state, the dendritic structures disappear, 

the alloy consists of bcc+fcc, and the short rod-like fcc precipitate phase and bcc matrix arrange alternately; in the as-cast and three 

temperature annealing states, Co, Fe and Ni are uniformly distributed, and Cr, Al have a certain segregation; the Al segregation in the 

as-cast alloy is the most serious, and the Cr segregation in 800 °C annealing state is the most serious. Electrochemical corrosion tests show 

that the as-cast and three temperatures annealed AlCoCrFeNi alloys have excellent corrosion resistance in 3.5% NaCl solution and 0.5 

mol/L NaOH solution. In 3.5% NaCl solution, the 1000 °C annealed alloy has the best corrosion resistance; in 0.5 mol/L NaOH solution, 

the alloys of the four states have similar corrosion resistance; in 0.5 mol/L H2SO4 solution, the alloys of the four states are passivated, and 

the 1000 °C annealed alloy has the minimum maintaining passivity current density and the highest break blunt potential, and its corrosion 

resistance is also the best. 

Key words: AlCoCrFeNi high-entropy alloy; annealing; microstructure; corrosion resistance 
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