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Abstract: The effects of Si contents on the variation of phase structure, microstructure characteristic
and mechanical properties of AICoCrNiSi, high-entropy alloys were characterized respectively by using
of XRD, SEM, EDS and microhardness testing. The results reveal that alloys phase structure is
transformed from the single beel phase structure to the mixed beel + bee2 phase structure with the in-
crease of Si contents. The beel is an AINi solid solution structure and the bee2 is CrSi solid solution
structure. The as-cast microstructure of alloys has a change from the dendritic crystal morphology to
the cellular crystal morphology with the Si content increasing. Al and Ni elements mainly exist in the
dendritic crystal and Si element segregates in the interdendritic region within the as-cast microstruc-
ture. The Si element plays an important role in the increasing hardness of the AICoCrNiSi, alloy sig-
nificantly, the highest microhardness is up to HV991.
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Fig. 1 XRD patterns of as-cast AlICoCrNiSi, (x=0. 2,0.5,0. 8,1. 0) high-entropy alloys
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Fig. 2 SEM images of the as-cast AICoCrNiSi, high-entropy alloys
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Table 1 Compositions of different microstructure areas in

as-cast AlCoCrNiSi, (x=0.2,0.5,0. 8,1. 0)high-entropy alloys

Region in Atom fraction/ %
" fig. 2 Al Co Cr Ni Si
Nominal  23. 80 23. 80 23. 80 23. 80 4. 80
0.2 A 28.76 25.03 7.16 33.50 5.55
B 4.50 25.76 20. 34 20.00 29. 40
Nominal 22,22 22.22 22.22 22.22 11.12
0.5 A 35.51 21.15 9.56 26. 87 6.91
B 3.02 25.33 34. 85 19. 88 16.92
Nominal 20. 83 20. 83 20. 83 20. 83 16. 68
A 38. 04 21.03 6.59 26.49 7.85
0-8 B 4. 83 26. 80 17.71 20. 64 30.02
C 2.66 8.29 65. 82 5.73 17.50
Nominal 20. 00 20. 00 20. 00 20. 00 20. 00
Lo A 37.21 21.32 5.02 26. 60 9.85
B 2.75 23.59 23.37 17.82 32.47
C 6. 34 15.13 37.79 12.51 28.23
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Table 2 Microhardness of AlCoCrNiSi, high-entropy

alloys at different Si contents
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