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Fig.2  Microstructures of Al
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 high entropy alloy: (a) x=0.4, (b) x=0.5, (c) x=0.8, (d) x=1.2, and (e) x=1.6 
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Fig.4  Compression stress-strain curves of Al
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 high entropy alloy fracture: (a) x=0.4, (b) x=0.5, (c) x=0.8, (d) x=1.2, and (e) x=1.6  

-5 0 5 10 15 20 25 30 35 40

0

500

1000

1500

2000

2500

x=1.6

x=1.2

x=0.8

x=0.5

 

 

 
S

t
r
e

s
s
/
M

P
a

Strain/%

x=0.4

a b 

c 

d 

e 



� 1�                                 ���{$Al

x

FeCoNiB

0.1

012H6789:;�<=                        t115t 

 

3  �  �  

1) Al��� 0.4 at%@0.5 at%�����Uó�

ôHUó fcc'$ôHZUó B2'@(Fe,Co)

2

BU»

Al��� 0.8 at%��ôHUó� B2'�ôHZUó

� fcc$(Fe,Co)

2

BU»���� 1.2 at%�����

ôHUó�� B2'�)ôHZ�õHUó¢fcc+(Fe, 

Co)

2

B£U»�bcc 'ö÷øùúûà� Al ���

±4ü���õHUóêë 

2) � Al���������� Al

x

FeCoNiB

0.1

�

�����2�x=1.6�¤��� 4960 MPa(���

/�u��yz����������x=0.8���

/����2� 2243 MPa����� 24%�¤��¼

½�î�ÓÔÕÖòý�� Al[¸� Al

x

FeCoNiB

0.1

����þ�?_1[ 

3) �: B �;�� fcc Ý bcc �o	�Lv]

Al���} 1.0 at%��Uór��\] fcc 

 

����    References  

[1] Liu L, Zhu J B, Hou C et al. Materials and Design[J], 2013, 

44: 223  

[2] Salishchev G A, Tikhonovsky M A, Shaysultanov D G et al. 

Journal of Alloys and Compounds[J], 2014, 591(5): 11 

[3] Wang W R, Wang W L, Yeh J W et al. Journal of Alloys and 

Compounds[J], 2014, 589(9): 143 

[4] Hsu C Y, Yeh J W, Chen S K et al. Metallurgical and 

Materials Transactions A[J], 2004, 35(5): 1465 

[5] Yu Yuan(� �), Xie Faqin(���), Zhang Tiebang(���) 

et al. Rare Metal Materials and Engineering(uvw��

��x)[J], 2012, 41(5): 114 

[6] Liu Yuan(� �), Chen Min(� �), Li Yanxiang(���) et 

al. Rare Metal Materials and Engineering(uvw���

�x)[J], 2009, 38(9): 1602 

[7] Li R X, Liaw P K, Zhang Y. Materials Science and 

Engineering A[J], 2017, 707: 668 

[8] Wu J M, Lin S J, Yeh J W et al. Wear[J], 2006, 261(5-6): 513 

[9] Chen Qiushi(���), Dong Yong(� �), Zhang Junjia(��

�) et al. Rare Metal Materials and Engineering(uvw�

���x) [J], 2017, 46(3): 651 

[10] Hong Lihua(���), Zhang Hua(� �), Tang Qunhua(��

�) et al. Rare Metal Materials and Engineering(uvw�

���x) [J], 2015, 44(2): 424 

[11] Chen Guojin(��>), Zhang Chong(� �), Tang Qunhua 

(���) et al. Rare Metal Materials and Engineering(uv

w����x)[J], 2015, 44(6): 1418 

[12] Zhou Y J, Zhang Y, Wang F J et al. Journal of Alloys and 

Compounds[J], 2008, 466(1-2): 201 

[13] Wang Yifei(��� ), Yang Haiyu( ¡¢ ). Rare Metal 

Materials and Engineering(uvw����x)[J], 2014, 

43(10): 2459 

[14] Lin C M, Tsai H L. Intermetallics[J], 2011, 19(3): 288 

[15] Zhang Y, Zuo T T, Tang Z et al. Progress in Materials 

Science[J], 2014, 61(8): 1  

[16] Lu Yiping(£¤¥), Chen Qiushi(���), Dong Yong(� �) 

et al. Rare Metal Materials and Engineering(uvw��

��x)[J], 2017, 46(3): 0651  

[17] Liu Xiaotao(�¦§), Lei Wenbin(¨©ª), Ma Lijuan(«�

¬) et al. Rare Metal Materials and Engineering(uvw�

���x)[J], 2016, 45(9): 2201 

 

 

Microstructure and Mechanical Properties of Al

x

FeCoNiB

0.1

 High Entropy Alloy 

 

Hou Lili, Yao Yuhong, Liang Xiaoyu, Chen Jian, Liu Jiangnan 

(Xi’an Technological University, Xi’an 710021, China) 

 

Abstract: Al

x

FeCoNiB

0.1

 (x=0.4, 0.5, 0.8, 1.2, 1.6, at%) high entropy alloys were prepared by vacuum arc melting. The microstructure and 

mechanical properties of Al

x

FeCoNiB

0.1

 were investigated. The results show that with the increase of Al content, the cast dendrites of the 

alloy changes from fcc phase to B

2

(AlNi)/bcc phase. When x= 0.4 and 0.5, the microstructures of the alloys consist of dendrite fcc phase 

and the interdendritic B

2

 phase and (Fe, Co)

2

B; when x=0.8, the dendrites are composed of B

2

 phase, and the interdendrites are composed 

of fcc phase and (Fe, Co)

2

B; when x=1.2, the interdendritic structures consist of eutectic fcc+(Fe, Co)

2

B, and the nanoscale granules are 

the bcc phase; when x=1.6, the eutectic structures disappear. With the increase of Al content, the compressive strength increases first and 

then decreases. When the content of Al is 0.8 at%, it reaches its peak value of 2243 MPa. An appropriate amount of Al can improve the 

comprehensive mechanical properties of high entropy alloy. 

Key words: high entropy alloys; microstructure; compressive property  
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