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Fig.1  Preparation of refractory high entropy alloy 
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Table 1  Preparation, phase structure and mechanical pro- 

perties of some RHEAs 

Alloy 

Phase 

structure 

Preparation 

technology 

Strength/ 

MPa* 

WNbMoTa

[19]

 bcc Arc melting 1058 

WNbMoTaV

[19]

 bcc Arc melting 1246 

AlNb

1.5

Ta

0.5

Ti

1.5

Zr

0.5

[20]

 bcc MA/HPS 1280 

Al

0.3

Nb

1.5

Ta

0.8

Ti

1.4

Zr

1.3

[20]

 bcc MA/HPS 1020 

Al

0.3

NbTaTi

1.4

Zr

1.3

[20]

 bcc

1

+bcc

2

 MA/HPS 1965 

Al

0.5

NbTa

0.8

Ti

1.5

V

0.2

Zr

[20]

 bcc

1

+bcc

2

 MA/HPS 2035 

HfNbTiZr

[21]

 bcc Arc melting 879 

TaNbHfZrTi

[22,23]

 bcc MA/HPS 929 

NbTiVTa

[24]

 bcc Arc melting 1092 

NbTiVTaAl

0.25

[24]

 bcc Arc melting 1330 

NbTiVTaAl

0.5

[24]

 bcc Arc melting 1012 

NbTiVTaAl

[24]

 bcc Arc melting 991 

NbTiVZr

[25,26]

 bcc MA/HPS 1020 

NbTiCrZr

[25,26]

 bcc+laves MA/HPS 1260 

CrNbTiVZr

[25,26]

 bcc+laves MA/HPS 1298 

NbTiV

2

Zr

[25,26]

 bcc

1

+bcc

2

 MA/HPS 918 

NbCrMoTiAl

0.5

[27]

 bcc Arc melting - 

NbCrMoVAl

0.5

[27]

 bcc Arc melting - 

NbCrMoTiVAl

0.5

[27]

 bcc Arc melting - 

Al

0.4

Hf

0.6

NbTaTiZr

[28]

 bcc MA/HPS 1841 

AlNbTiV

[29]

 bcc Arc melting 1020 

HfMoTaTiZr

[30]

 bcc Arc melting - 

HfMoNbTaTiZr

[30]

 bcc Arc melting - 

TaNbHfZr

[31]

 bcc Arc melting 1315 

MoTaWNbV

[32]

 bcc Arc melting - 

TiZrHfNbV

[33]

 bcc+Laves Arc melting 1170 

TiZrHfNbCr

[33]

 bcc+Laves Arc melting 1375 

TiZr

0.5

NbCr

0.5

[34]

 bcc+Laves Arc melting - 

TiZr

0.5

NbCr

0.5

Mo

[34]

 bcc+Laves Arc melting - 

TiZr

0.5

NbCr

0.5

V

[34]

 bcc+Laves Arc melting - 

NbCrMo

0.5

Ta

0.5

TiZr

[35]

 bcc+Laves MA/HPS 1595 

MoWAlCrTi

[36]

 bcc

1

+bcc

2

 Arc melting - 

AlMo

0.5

NbTa

0.5

TiZr

[37,38]

 bcc

1

+b

2

 MA/HPS 2000 

NbWMoZr

[39]

 bcc MA - 

MoNbTaTiV

[40]

 bcc+Laves MA 2208 

NbMoTaWVCr 

[41]

 bcc+Laves MA/SPS 3416 

MoNbTaTiV

[42]

 bcc MA - 

TiNbTa

0.5

ZrAl

0.5

[43]

 bcc+hcp MA/HPS 1740 

Ti

50-x

Al

x

VNbMo

[44]

 bcc Arc melting 2500 

Note: HPS-hot press sintering; SPS-spark plasma sintering; 

*Room temperature compression strength 
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Fig.3  Compression stress-strain curves of WNbMoTaV at room 

temperature
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Abstract: High-entropy alloys have attracted extensive attention due to their new design concept and excellent performance. As a kind of 

high-entropy alloy, refractory high-entropy alloys are mainly composed of bcc crystal structure, which has the characteristics of high 

strength and high hardness as well as the high temperature softening resistance. In the present paper, the preparation method, phase 

structure, microstructure, mechanical properties and application fields of refractory high-entropy alloy were described, and the directions 

of future research were also discussed. 
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