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Abstract: The Ni, Ti,, Zr,, Nb,, Ta,; Mo; W; (x =5,10,15,20,32,35) high-entropy alloys (HEAs) energetic struc-
tural material was designed and fabricated by vacuum arc furnace. The phase composition, microstructure and
mechanical properties of alloys with different Ni contents were investigated by XRD, EPMA and universal testing
machine. The results indicate that with the increase of Ni contents, the microstructure of the alloy is transformed
from BCC1+BCC2+ Niy, Zr; +Unknown to BCC1+BCC2+ Ni,, Zr; + Unknown+FCC phases. When x =20, the
alloy presents desirable strength-plasticity combination, where the yield strength is 1 653 MPa, and the elonga-
tion is 19%.With the increase of Ni content, the Vickers hardness value of the alloy is firstly increased and then
decreased, which reaches a maximum of 592 HV when x=20.
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Tab.1 Combustion enthalpies of common metals

eE /e WE/ (g em™) bR/ gD

Ni/NiO 8.90 4085
Ti/TiO, 4.54 19 732
Zt/Zr0; 6.51 12 042
Nb/NbO, 8.58 8570
Ta/Ta; 05 16.68 5816
Mo/MoO; 10.22 7766
W/WO, 19.26 3208
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Tab.2 Physicochemical parameters of metal elements

B By TR/ ﬁ)ﬁ{ ‘k’fi‘,'.:"k/ ?ﬁf‘:y}?&/ W
=2 nm (g+cm™?) C C
Ni 28 0.124 8.9 1455 2913 Lig A
Ti 22 0.147 4.54 1668 3 287 Hikr
Zr 40 0.160 6.5 1 855 4 409 TUkE
Nb 41 0.146 8.57 2477 4 744 ik
Ta 73 0.146 16.65 3017 5458 kL
Mo 42 0.139 10.22 2623 4 639 URL
w 74 0.141 19.25 3422 5555 kL
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x Jit i 38 B/ MPa PUE#E/MPa AR/ %
5 1200 1399 5.4
10 1 540 1592 5.8
15 1564 1590 5.5
20 1653 2 300 19.0
32 987 2 645 29.0
35 880 2 628 28.5
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High Temperature Creep Properties of Al-Cu-Mn-Ti Series Heat-resistant Casting Alloy
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2.Beijing Advanced Engineering Technology and Application Research Center of Aluminum Materials)

Abstract : In order to investigate the creep properties of a novel heat-resistant casting Al-Cu-Mn-Ti alloy at elevat-
ed temperature and determine the effective thermal strengthening phase in the alloy, the microstructure, fracture
morphology and creep strain resistance of the alloy specimens were analyzed by SEM,EDS,JMAT-Pro and creep
endurance test. The results indicate that the effective heat resistant phases of AI-Cu-Mn-Ti alloy are dominated by
6" phase, supplemented by § and T phase at 250 C, while those are dominated by T and 6 phase at 300 C. After
testing under the service condition of 300 ‘C and 100 MPa, duration is less than 40 h, and the fracture mode is
characterized by plastic and brittle fracture simultaneously. The creep strength limit of the alloy reaches 120 MPa
at 250 'C and 80 MPa at 300 C.
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