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Table 1 Phase composition, density, test temperature and yield strength of part of reported high temperature high entropy

alloys
Material Phase Density/g cm™  Test temperature/°’C Yield strength/MPa

AITiVCr0.5Nb!” bce 5.6 1000 40
AITiVCrNp bce+Laves 5.8 1000 65
AITiVCrysNb"! bce+Laves 5.9 1000 75
AlgsTisVosCrNbE bce+Laves 5.8 1000 90
TiCrzrNb® bce+Laves 6.6 1000 115
AITiVNDIY bce 55 1000 158
Alg.sTiraVo2Zr sNbTag g™ bce 7.7 1000 166
AlgsTizsVo2ZrNbTag g™ bce+B2 7.6 1000 220
AlgsTiraZrisNbTal! bcc+B2 8.1 1000 236
TiVNbHfSiq 52 bce+MsSis 7.8 1000 240
TiVCrzrNb™® bce+Laves 6.6 1000 259
AlosTiZrNbTalt® bcc+B2 8.6 1000 366
AlTiy5ZrosNbs sTag s bce 6.8 1000 403
AlTiZrosNbTag s B2 6.9 1000 535
AlgsTiZrNbMog sTag 51! bcc+B2 7.6 1000 579
AlTiZrosNbMog sTag s B2 7.2 1000 935
AlgsCrFeCoNiCul*¥ fce 7.9 1100 80
AlgsTiZrNbHfg g Tal™ bce 9.1 1200 89
AITiCrMol® bce 6 1200 100
AITiCrNbMo!” bce 6.6 1200 105
TiVo.sNbMog sHfSig 518! bce+MsSis 8.5 1200 166
TiCrzrNbMogsTags™™ 2 bee+Laves 8 1200 170
TiVo.sNbMog sHfSiq 518! bce+MsSis 8.2 1200 188
AlITiNbMol® bece 6.5 1200 200
TiVo.sNbMog sHfSig /1% bcc+MsSis 7.9 1200 235
AITiZrNbMog s Tag s bce+B2 7.1 1200 250
Tig33VCrTaw!?! bce+Laves 12.3 1200 586
Tig17VCrTaw?! bce+Laves 12.6 1200 750
VCrTaw!?! bce+Laves 13 1200 979
NbMoTaw?? bece 13.7 1600 405

NbMoTawv? bece 12.2 1600 -
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Table 2 Binding energy of each constituent element and
oxygen at 900 'C (kJ mol™) B2

A|203 Crzog F9304 CoO NiO
-871.97 -542.29 -356.87 -288.55 -261.61
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Fig.1 Backscattered electron image of oxidation transition zone (a)
and oxygen concentration distribution in oxidation
transition zone (b) of NbCrMogsTagsTiZr oxidated at
1000 C for 100 h B
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Fig.2 Schematic of ion and electron migration in oxide film
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Table 3 Pilling-Bedworth ratio of well known metals

Oxide PBR Oxide PBR
K0l 0.45 Cr,05*" 2.07
MgOL®! 0.81 IrO, 2.26
Na,0l*"! 0.97 Sio,Hd 2.27
Al,05Y 1.28 Ta, 05" 2.50
Zro, % 1.56 Nb,05!*"! 2.68
HfO, 1.62 V5059 3.19
Niot! 1.65 el 3.30
Tio,* 1.70~1.78 MoO; 3.40

Coold 1.86 Re,07 4.48
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Fig.3 Close packed oxide structure: (a) corundum, (b) silica

tetrahedron, (c) spinelle, and (d) inverse spinel
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Research Prospect on High Temperature Oxidation Mechanism of High Entropy Alloys

Wang Xin*, Wan Yixing™?, Mo Jinyong*?, Hu Zhenfeng®
(1. Innovation Institute of Defense Technology, Academy of Military Sciences PLA China, Beijing 100071, China)
(2. School of Chemistry and Chemical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: High entropy alloys have attracted more and more attention in recent years due to their performance superior to that of
conventional alloys, but the high temperature oxidation limits the application development. Multiple composition makes the high
temperature oxidation process of high entropy alloys quite different with pure metal. Dynamics of different oxidation periods differ a lot.
During the early oxidation stage, several elements undergo oxidation reactions, the species of oxide and the structure of oxidation film
change with time, and the oxidation products will not become unchanging until the stable oxidation stage. This paper will dissect the
detailed mechanism of each oxidation stage during the initial selective oxidation, transition oxidation and stable oxidation, and summarize
the corresponding approaches to improve high temperature antioxidation property, hence providing theoretical reference for material
design and performance control of high entropy alloys.
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