
�47� �10� ��������	           Vol.47,  No.10

2018� 10�   RARE METAL MATERIALS AND ENGINEERING   October 2018

�����2017-10-11

���	����	
��
�51571155, 51671150, 51471123�


��
�������1983������������������ !��"�#� �� 710021�$%&029-86173318�E-mail:

houlili1983@126.com

B ��� FeCrCoNiMn �����	


��
����

����������	�
 ���
�

 (�������#� �� 710021)

� ��'()*$+,-./01 FeCrCoNiMnB

x 

(x = 0.00, 0.01, 0. 05, 0.10, 0.15, 0.20)234
�56789:;<

=�>?@ABCDEFGH�IJK BLMN�4
:;OPQRS fccETUVWXDBYZ x[0.05N�:;\

fccET<PQ]^W<_`abWU(Cr,Fe)

2

B:cDd BYZUeJ�4
UfghijkeJ�lYZ x=0.20N�

4
Ufghimno�p 610 MPa�qrstuQ 7%DB YZ x=0.10 N�4
Uv4=�>?ow�fghiO

550 MPa�rstO 20%DxJKyZU BLM?z2234
v4=�>?D

����234
{|8:;{gs>?{}i

�������TG132 ������A �����1002-185X(2018)10-3203-05

��������	
��
��������

������������������� !

[1-3]

"

�����#$%&'()�
�� Senkov *

[4,5]

#

��+�,-.�!/0(1234������5

36,����7 8
��+ FeCrCoNiMn34��

���

[6,7]

"FeCrCoNiMn ����9%:;�<� fcc

12�=>?@AB�C�DEFGH"I�#$�

?������JK�LMN�OPQRSJKT 200 

MPa

[8]

"BUVW CoXCrXFeXNi���YZ[3

_

24X

_

31X

_

26D

_

24 kJ/mol�\L]^��_��Y`UV

ab��cde�cde���fg����JK"

8h�BUV�ijfL��
klmnd�op

[9]

"

qrs+ FeCrCoNiMnB

x

����3#$Lt�Zu

vwxy� BUVL FeCrCoNiMn�����z{1

2D|}H~�����" 

��������

�p�K�� 99.99%��X�X�X�X�UV

D�c���c��yZ�3 5%���������

Qp����,����� FeCrCoNiMnB

x

 (x=0.00, 

0.01, 0. 05, 0.10, 0.15, 0.20)����"3������

��Z� �,�¡¢£¤¥�¦§¨+©Z§  

ª�«¬­,� 4 ®"O¯�°±²³£´�±µ¶

·@"p�¸¹º»¼½¾O¯»� 10 mm¿10 mm 

¿5 mm�ÀÁp� XRDZuXÂÃz{ÃÄDÅÆ

ÇKÈÀ"�p 6000�ÉÊ XRDZuËÌÍ�z�

Zu�ÎÏÐK3 20º~100º�ÎÏÑK3 2º/min"�

pÒqÓÔfÕ(JEOL)� JSM~5610 �ÎÏ��ÖÂ

×( SEM) ÃÄ���z{�Ø�«p SEMÙÚ�~

ÛË�EDS�ÈÜ���Z"�p 402MVD�ÖÂÇ

KÝÈÜÇK"ÞßÀÁ· 15®ÈÀ1à�á�]�

iââã3 1.96 N��ãäå3 15 s"���æçè

éÀs� DDL50���ê~��Às½ëÌÍ�èé

ÑK3 1mm/min�Áìíîïð 1ñò" 

������	
�

�����B ����	
��
�����

ð 2 3���� FeCrCoNiMnB

x

� XRD ðÛó

�200�ôõö÷'ð"øð 2 ù+úk x=0.15 D 

 

 

 

 

 

 

 

~ 1  4
gsC��� 

Fig.1  Dimensions of tensile specimen 
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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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