
Author’s Accepted Manuscript

The effects of phase transformation on the
microstructure and mechanical behavior of
FeNiMnCr0.75Alx high-entropy alloys

Rongbin Li, Weiwei Zhang, Yong Zhang, Peter K
Liaw

PII: S0921-5093(18)30503-3
DOI: https://doi.org/10.1016/j.msea.2018.04.007
Reference: MSA36327

To appear in: Materials Science & Engineering A

Received date: 28 January 2018
Revised date: 2 April 2018
Accepted date: 3 April 2018

Cite this article as: Rongbin Li, Weiwei Zhang, Yong Zhang and Peter K Liaw,
The effects of phase transformation on the microstructure and mechanical
behavior of FeNiMnCr0.75Alx high-entropy alloys, Materials Science &
Engineering A, https://doi.org/10.1016/j.msea.2018.04.007

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.04.007
https://doi.org/10.1016/j.msea.2018.04.007


The effects of phase transformation on the microstructure and 

mechanical behavior of FeNiMnCr0.75Alx high-entropy alloys 

Rongbin Li
b,a*

, Weiwei Zhang
a
, Yong Zhang

c
 , Peter K Liaw

d
 

a
School of Materials Science and Engineering, University of Shanghai for Science 

and Technology, Shanghai 200093, P. R. China. 

b
Institute of Materials Science, Shanghai Dian Ji University, Shanghai 201306, P. R. 

China. 

c
State Key Laboratory for Advanced Metals and Materials, University of Science and 

Technology Beijing, Beijing 100083, China. 

d
Department of Materials Science and Engineering, the University of Tennessee, 

Knoxville, Tennessee 37996, USA.
 

 

*
Corresponding author: Tel.: 15116800186; 842363159@qq.com  

 

Abstract 

The effects of phase transformation on the microstructures and mechanical 

behavior of FeNiMnCr0.75Alx (x = 0.25, 0.5 and 0.75) high-entropy alloys (HEAs) 

were investigated. The crystal structures of the FeNiMnCr0.75Alx HEAs transitioned 

from the primary FCC1 and minor BCC (x = 0.25) to primary BCC and minor FCC2 

(x = 0.5 and 0.75) phases. TEM images of the as-cast FeNiMnCr0.75Alx (x = 0.25, 0.5 

and 0.75) alloys showed the BCC precipitates embedded in the FCC matrix phase. 

After annealing, two substantial phase transitions occurred for the x = 0.25 and 0.5 

alloys from the BCC phase to the σ phase and between the FCC2 phase and the FCC1 

phase, effectively increasing the yield strength and sharply reducing the strain. The 
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