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Fig.1  Dimensions of tensile specimen 
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Fig.2  XRD patterns of FeCrCoNiMnB
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Fig.3  Microstructures of FeCrCoNiMnB
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 high entropy-alloy:  
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Table 1  EDS results of each area in FeCrCoNiMnB
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entropy alloy in Fig.3 (at%) 
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Table 2  Binary mixing enthalpies of high entropy alloy (kJ/mol) 

Element Fe Co Cr Ni Mn B 

Fe _ –1 –1 –2 0 –26 

Co _ _ –4 0 –5 –24 

Cr _ _ _ –7 2 –31 

Ni _ _ _ _ –8 –24 

Mn _ _ _ _ _ –32 
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Effect of B Content on Microstructure and Mechanical Properties 

of FeCrCoNiMn High-Entropy Alloy 

 

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

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

 

Abstract: High-entropy alloy FeCrCoNiMnB

x

 (x=0.00, 0.05, 0.10, 0.15, 0.20) was prepared by vacuum arc melting. The microstructure 

and mechanical properties of FeCrCoNiMnB

x

 high-entropy alloy were investigated. The results show that the alloy without B addition is 

composed of cellular crystal with simple fcc structure. When the B content x is more than 0.05, (Cr, Fe)

2

B with dendritic and nano 

granular structures can be observed. With the increase of B content, the tensile strength of the alloy increases gradually. When the B 

content x is 0.20, the tensile strength of the alloy is 610 MPa, but the elongation is only 7%. Appropriate B addition can improve the 

comprehensive mechanical properties of high-entropy alloys. When the B content x is 0.10, the tensile strength is 550 MPa, and the 

elongation is 20%. 

Key words: high-entropy alloy; microstructure; tensile properties; hardness  
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