
�������� ��	
�����

A hexagonal close-packed high-entropy alloy: The effect of entropy

Y.J. Zhao, J.W. Qiao, S.G. Ma, M.C. Gao, H.J. Yang, M.W. Chen, Y.
Zhang

PII: S0264-1275(16)30147-2
DOI: doi: 10.1016/j.matdes.2016.01.149
Reference: JMADE 1350

To appear in:

Received date: 6 January 2016
Revised date: 27 January 2016
Accepted date: 30 January 2016

Please cite this article as: Y.J. Zhao, J.W. Qiao, S.G. Ma, M.C. Gao, H.J. Yang, M.W.
Chen, Y. Zhang, A hexagonal close-packed high-entropy alloy: The effect of entropy,
(2016), doi: 10.1016/j.matdes.2016.01.149

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.matdes.2016.01.149
http://dx.doi.org/10.1016/j.matdes.2016.01.149


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

- 1 - 

A Hexagonal Close-Packed High-Entropy Alloy: The Effect of 

Entropy 

Y.J. Zhao
1
, J.W. Qiao

1,2,
, S.G. Ma

3
, M.C. Gao

4,5,
, H.J. Yang

1
, M.W. Chen

6
, Y. Zhang

7
 

1
Laboratory of Applied Physics and Mechanics of Advanced Materials, College of 

Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China 
2
Key Laboratory of Interface Science and Engineering in Advanced Materials, Ministry of 

Education, Taiyuan University of Technology, Taiyuan 030024, China 
3
Institute of Applied Mechanics and Biomedical Engineering, Taiyuan University of Technology, 

Taiyuan 030024, China 
4
National Energy Technology Laboratory, Albany, OR 97321, USA 

5
AECOM, P.O. Box 1959, Albany, OR 97321, USA 

6
WPI Advanced Institute for Materials Research, Tohoku University, Sendai 980-8577, Japan 

7
State Key Laboratory for Advanced Metals and Materials, University of Science and Technology 

Beijing, Beijing 100083, China 

Abstract 

The formation of disordered solid solution in the hexagonal 

close-packed (hcp) structure in the GdHoLaTbY alloy and its mechanical properties 

were investigated in this study. The single hcp phase of the alloy in the as-cast state 

was confirmed by X-ray diffraction and scanning electron microscopy analyses. The 

compressive yield strength, fracture strength, and plastic strain of the alloy are 108 

MPa, 880 MPa, and 21.8 %, respectively, and the Vickers hardness is 96 HV. The 

results show that the yield strength, fracture strength, and hardness of the alloy obey 

the rule of mixture, which indicates that there is no hardening effect from entropy. 

Although the high entropy of mixing stabilizes the solid solution against intermetallic 

compounds, lack of severe lattice distortion from elastic strain or electronic 
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