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Table 1 Thermodynamic parameters of TiZrNbY, medium
entropy alloys

G4 ASmx  AHpl (kKIemol®) Q@ 8% Ax  VEC

Y, 1.098R 2.67 7.76 504 0.116 4.333
Yo 1.114R 2.69 781 6.83 0.134 4.330
Yos 1.125R 2.73 777 6.86 0.134 4.327
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Fig. 1 XRD patterns of TiZrNbY X medium entropy alloys
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Fig. 2 Secondary electron images and EDS energy spectra of TiZrNbY, medium entropy alloys
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Fig. 3 Backscattered electron images of TiZrNbY, medium entropy alloys
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Table 2 Compressive property parameters of TiZrNbY, 20001 _y:n
medium entropy alloys —Y,
G4 DAEERST E4EEIRGREEMPa BPEARTE % 1503 -
Y, 5x10* 1064 31.89 g
Yoo 5x10* 1216 26.88 g 1ooor
Yos 5x10* 1136 28.36
500 -
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Fig. 4 Compressive stress-strain curves of TiZrNbY, medium entropy alloys
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Fig. 5 Electrochemical test results of TiZrNbY, medium entropy alloys in 1 mol/L HCI solution
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Table 3 Performance parameters of polarisation curves of
TiZrNbY, medium entropy alloys in 1 mol/L HCI solution

JEMER A S BRI (Aem?) BNV
1 mol/L HCI Y0 1.43x10° -0.40
1mol/LHCI  Y0.25 471107 -0.09
1mol/LHClI Y05 2.75x10° -0.38
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Fig. 6 Corrosion morphology of TiZrNbY, medium entropy alloys in 1 mol/L HCI solution
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Effect of Rare Earth Y on the Structure and Properties of TiZrNb Medium
Entropy Alloys

GENG Tian-tian, LI Bing, FAN Xin-hui, LI Xiang, LI Zong-mao, TAN Ben-li
(School of Materials and Chemical Engineering, Xi'an Polytechnic University, Xi'an 710021, Shaanxi, China)

Abstract:

In this paper, three medium entropy alloys, TiZrNb, TiZrNbY s and TiZrNbY s, were prepared by vacuum
induction melting and casting, and the effects of rare earth element Y on the structure, mechanical properties
and corrosion resistance of TiZrNb alloys were investigated. The results showed that with the increase of
Y content, the grain structure of the alloys was refined and the composition was more homogeneous, but a
small amount of Y-rich, Zr-rich and Ti,Nb phases were formed between the dendrites. The addition of rare
earth Y improved the compressive yield strength of TiZrNb alloy, but the TiZrNbY,; alloy precipitated more
Y-rich phases of poor strength between the dendrites, and its compressive yield strength was lower than that
of TiZrNbY,,s alloy. In addition, the Y element improved the corrosion resistance of TiZrNb alloy, and the
corrosion current density of TiZrNbY,,s alloy in 1 mol/L HCI solution was only 4.71x107 Alcm®.
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rare earth Y; medium entropy alloys; microstructure; yielding strength; corrosion resistance
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