
Accepted Manuscript

Formation of ultrafine-grained microstructure in Al0.3CoCrFeNi high entropy
alloys with grain boundary precipitates

Hiroyuki Y. Yasuda, Hiroyuki Miyamoto, Ken Cho, Takeshi Nagase

PII: S0167-577X(17)30616-X
DOI: http://dx.doi.org/10.1016/j.matlet.2017.04.072
Reference: MLBLUE 22493

To appear in: Materials Letters

Received Date: 7 February 2017
Revised Date: 4 April 2017
Accepted Date: 13 April 2017

Please cite this article as: H.Y. Yasuda, H. Miyamoto, K. Cho, T. Nagase, Formation of ultrafine-grained
microstructure in Al0.3CoCrFeNi high entropy alloys with grain boundary precipitates, Materials Letters (2017),
doi: http://dx.doi.org/10.1016/j.matlet.2017.04.072

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 proof before it is published in its final 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.

http://dx.doi.org/10.1016/j.matlet.2017.04.072
http://dx.doi.org/10.1016/j.matlet.2017.04.072


  

1 
 

Formation of ultrafine-grained microstructure 

in Al0.3CoCrFeNi high entropy alloys with grain boundary precipitates 

 

Hiroyuki Y. Yasudaa, *, Hiroyuki Miyamotoa, Ken Choa and Takeshi Nagaseb 

 

a 
Division of Materials and Manufacturing Science, Graduate School of Engineering, Osaka 

University, 2-1, Yamada-oka, Suita, Osaka 565-0871, Japan 

b 
Research Center for Ultra-High Voltage Electron Microscopy, Osaka University, 7-1, Mihogaoka, 

Ibaraki, Osaka 567-0047, Japan 

 

ABSTRACT 

 

Grain refinement of Al0.3CoCrFeNi high entropy alloy with the fcc structure was studied 

focusing on the precipitation of the B2-type NiAl phase along grain boundaries. The B2-type 

precipitates effectively suppressed the grain growth during the recrystallization of the alloy 

following conventional cold rolling, resulting in an ultrafine-grained microstructure. In contrast, 

there was no precipitate in the single crystals. The alloys obtained by an appropriate 

thermomechanical treatment exhibited an excellent combination of strength and ductility at room 

temperature. 
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