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Fig.1 XRD pattern of the TiZrHfNbSc alloy
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Fig.2 DSC curve of the TiZrHfNbSc alloy
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Table 1 Lattice parameter a, density p, HT and RT structure, and the temperature of the bee-to-hcp polymorphic

transformation for the pure metals and the alloy

Metal Ti Zr Hf Nb Sc Alloy cal. Alloy exp.
Lattice parameter, a/nm 0.3311 0.3545 0.3615  0.3301 0.3308 0.3439 0.3443
Density, p/g-cm” 4.51 6.51 13.31 8.57 2.99 7.13 7.16
HT structure bee bee bee bee bee - -
RT structure hep hep hep bee hep - -
bece-to-hep transition temperature/ C 893 863 1749 - 1335 - -
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Fig.3 SEM-SE (a) and BSE (b) images of TiZrHfNbSc alloys
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Table 2 EDS results of TiZrHfNbSc alloy for different
regions in Fig.3a (at%)

Region Ti Zr Hf Nb Sc
1 19.87 15.93 29.74 15.81 18.65
2 18.72 17.51 25.66 19.22 18.89
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Fig.4 SEM image (a) and EDS mapping of TiZrHfNbSc alloy: (b) Ti, (c¢) Zr, (d) Hf, (e) Nb, and (f) Sc
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Fig.5 Compressive stress-strain curve of TiZrHfNbSc alloy

at room temperature
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Table 3 Hardness and yield strength of the pure metals and the studied alloy

Metal Ti Zr Hf Nb Sc Alloy cal. Alloy exp.
HV/MPa 990 920 1800 1350 1112~1132 3800
HB/MPa - - - - 500~600

00../MPa 195 280 240 240 177 226.4 650
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Microstructure and Mechanical Properties of TiZrHfNbSc
Refractory High Entropy Alloy

Jiang Honglin, Hu Zhifang, Yuan Xuetao, Yin Yanxi
(GRINM Resources and Environment Tech. Co. Ltd, Beijing 101407, China)

Abstract: The new TiZrHfNbSc refractory high-entropy alloy was prepared by vacuum arc melting with argon shield. The microstructure
were studied by XRD, SEM and DSC, and the hardness and mechanical properties were measured by Vickers microhardness tester and
micro-control electronic universal testing machine. The results show that the TiZrHfNbSc refractory high-entropy alloy has a single
disordered bee solid solution structure with the lattice parameter a=0.3443 nm. The alloy density is 7.16 g/cm® and the Vickers
microhardness is 3800 MPa. The alloy has high compression yield strength (op,=650 MPa) and the compression deformation rate is more
than 60%. The strengthening mechanism of the alloy is solid solution strengthening.

Key words: high entropy alloys; microstructure; mechanical properties; solid solution strengthening
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