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Abstract : Al, Mo, ; NbTiVSi,, (x=0.5, 0.8, 1.0, molar ratio) refractory high entropy alloys with different Al con-
tents were fabricated by vacuum arc melting. The phase composition, microstructure, density and mechanical
properties of the alloy were investigated. The results indicate that the Al, Mo,; NbTiVSi,, high entropy alloys are
characterized by dendritic structure, which are composed of BCC solid solution matrix phase and M; Si; interme-
tallic phase. The phase composition of the alloy has little change with the increase of Al content. Al, Mo and V el-
ements are enriched in BCC matrix phase, while Ti and Si elements are enriched in M; Si; phase, and Nb elements
are evenly distributed in both phases. With the increase of Al content, the density of the alloy is decreased from
6.18 g/cm’® to 5.86 g/cm’, and the hardness is increased by 13.7%. The compressive yield strength is increased by
nearly 332 MPa (37% ). and the compressive strength is increased from 1 073 MPa to 1 457 MPa, while the frac-
ture strain is increased from 13.6% to 14.4%. The enhancement of mechanical properties are mainly attributed to

solid solution strengthening, fine grain strengthening and second phase strengthening mechanisms.
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Fig.1 XRD patterns of as-cast Al, Mo, ; NbTiVSi,,
refractory high entropy alloys and magnification

of diffraction peak in (110) orientation
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Fig.3 Elemental distribution surface scanning of Al, Mo, ; NbTiVSi,, refractory high entropy alloy
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microhardness of Al, Mo, s NbTiVSi,, refractory high entropy alloys

. 56 %/ Bl R/
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0.5 6.18+0.10 6.19 5.914+0.2
0.8 6.01+0.06 5.96 6.07+0.1
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Fig.4 Compressive stress-strain curves of Al, Mo, s NbTiVSi,,
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strain of Al, Mo, ; NbTiVSi,, refractory high entropy alloys
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1.0 1229 1 457 14.4
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