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Fig.1 XRD patterns of as-cast AICrCuFeNbyNiTi HEAs
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Table 1 Calculated parameters of AICrCuFeNbyNiTi HEAs

Alloy AHmix/kd mol™  ASpix/d {K mol)™ Q 51% Agtpauting! % Axatenl % My
NbO -13.67 14.90 1.81 6.58 14.48 10.1 1.25
Nb0.25 -14.28 15.70 1.87 6.70 14.46 10.5 1.29
Nb0.5 -14.78 16.00 1.89 6.79 14.41 10.9 1.32
Nb1 -15.43 16.18 1.90 6.89 14.30 11.4 1.37

Note: AHmix-enthalpy of mixing; ASmix-entropy of mixing; Q=TASmix/AHmix; J-atomic size difference; Aypauing-Pauling electronegativity

differences of the constituent elements; Ayxanen-Allen electronegativity differences of the constituent elements; My-d-orbital energy level
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Fig.2 BSE images of as-cast AICrCuFeNbyNiTi: (a) NbO, (b) Nb0.25, (c) Nb0.5, and (d) Nb1
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Table 2 EDS results of as-cast AICrCuFeNbxNiTi alloy in the dendrite regions (at%o)

Alloy Regions Al Cr Cu Fe Nb Ni Ti
1(L2y) 18.10 4.36 14.11 14.44 - 25.74 23.26
NbO 2(bcc) 2.64 59.60 1.24 29.26 2.33 4.93
3(fce) 11.91 0.95 81.00 2.51 2.68 0.94
1(L2y) 22.78 3.13 14.20 11.94 - 26.77 20.50
Nb0.25 2(Laves) 7.43 28.39 - 25.17 13.73 8.12 17.15
3(fcc) 15.35 1.58 76.60 2.35 - 2.94 -
1(L2y) 25.83 2.97 19.35 9.15 1.53 23.09 18.09
Nb0.5 2(Laves) 8.86 27.48 - 23.11 22.07 6.51 11.98
3(fcc) 15.77 4.35 68.11 4.06 2.75 2.54 2.43
Nb1 1(L2y) 21.57 1.13 22.99 5.00 1.79 26.13 21.39
2(Laves) 11.41 22.08 4.46 18.05 26.15 9.32 8.52
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Pl 3  AICrCuFeNbosNiTi &M & < 19 70 T 43 A7
Fig.3 Morphology (a) and elemental mapping of distribution Al (b), Cr (c), Cu (d), Fe (e), Nb (f), Ni (g), and Ti (h) of

AICrCuFeNbgsNiTi HEAs
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Table 3 Calculated values of AHmi, % and AH{% for elements

Element Al Cr Cu Fe Nb  Ni Ti
Al -10* -1* -11* -18* -22* -30*
Cr -138* 12*  -1*  7* 0 7 T
Cu -224" 108" 13* 3* 4% 0%
Fe -369° -8 65" -16*  -2* -17*
Nb -288" -47" -29" -2505" -30* 2%
Ni -677" -30° -6° -97" -316" -35*
Ti -428" -372° -147° -418" 11" -435"

Note: * AHmix(kJ/mol); * AH¢ (meV/atom)
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Fig.4 Compressive stress-strain curves of as-cast AICrCuFeNbyNiTi

HEAs at room temperature
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Table 4 Mechanical properties of as-cast AICrCuFeNbyNiTi

HEAs
Alloy omax/ MPa epl% HV/MPa
NbO 1374.1 5.39 5164
Nb0.25 1419.3 5.20 5360
Nb0.5 1587.4 4.57 5688
Nb1 777.2 3.62 6144
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Fig.5 Compression fracture morphologies of as-cast AICrCuFeNb,NiTi HEAs: (a) Nb0, (b) Nb0.25, (c) Nb0.5, and (d) Nb1
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Microstructure and Properties of AICrCuFeNb,NiTi
High Entropy Alloys
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(1. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)
(2. Analysis and Testing Center, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: AICrCuFeNbNiTi(x = 0, 0.25, 0.5, 1.0) high-entropy alloys were prepared by arc melting, and the effect of different Nb contents on
the microstructures and mechanical properties of AICrCuFeNbNiTi high-entropy alloys was studied. The results show that the phase of
AICrCuFeNbyNiTi(x = 0, 0.25, 0.5, 1.0) high-entropy alloys consists of ordered fcc L2; phase and Laves phase, together with minor bcc(A2)
and fcc phases. The addition of Nb element can promote the formation of Laves phase and has a certain inhibitory effect on the segregation

of Cu elements. The phase formation criterion suitable for AICrCuFeNbxNiTi high-entropy alloys is found through the calculation of phase
criterion parameters. The addition of an appropriate amount of Nb can improve the mechanical properties of AICrCuFeNiTi six-element

high-entropy alloy. AICrCuFeNbosNiTi high-entropy alloy has better comprehensive mechanical properties. The compressive strength

reaches 1587.4 MPa, and the hardness (HV) reaches 5688 MPa. When the Nb element content is too high, too much Laves phase will be

formed and the alloy will exhibit premature embrittlement.

Key words: high-entropy alloys; intermetallic compound; phase composition; microstructures; mechanical properties
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