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Tab. 1 Composition of smelted CoCr,,NiSi, alloys ingots
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Cr Ni Si

CoCr,Ni 4167 1667 4167 0
CoCry,NiSiy, 4000  16.00  40.00 4.00
CoCry,NiSi,, 3846 1538 3846 7.69
CoCry,NiSiys 37.04 1481  37.04 11.11
CoCry,NiSiy, 3571 1429 3571 1429
COCryNiSiys 3448 1379 3448  17.24
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Fig. 1 Schematic representation of quasi-static mechanical specimens at room temperature
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Fig. 2 The quasi-static engineering stress-strain curves of CoCr,,NiSi, medium-entropy alloys ( MEAs ) at room temperature
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Fig. 3 The strength of the CoCr,,NiSi, MEAs at room temperature
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. Tab. 2 Tensile and compressive properties of as-cast
800 - A CoCr,NiSi, alloys at room temperature
é sl I"'/ Ga&f =RPp BB WUE SREHE SRS
= =< WS JRIRGRIE T KR (o0, HIRIRE
% o /,.--/ JFFE o/MPa o /MPa A% IMPa IMPa
H _/-}/ CoCry,,Ni 1705 455.0 50.0 284.5 192.1
W g CoCry,NiSiy;  200.0 5330 385 3330 2357
CoCry,NiSiy, 330.1 651.6  20.0 3215 336.0
T T CoCry,NiSip; 4370 8250 123 3880 4411
Si 4R H CoCry,NiSi,, 566.0 888.0 6.2 322.0 615.9
El4 CoCr, NiSi hEA =R ERERRE CoCry,NiSiys; 855.5 947.5 3.3 92.0 854.8

Fig. 4 The compressive yield strength of the CoCr,,NiSi, MEAs at
room temperature
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Fig. 5 The XRD patterns of the CoCr,,NiSi, MEAs before and after tensile testing at room temperature
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Fig. 6 The average grain sizes of the CoCr,,NiSi, MEAs after tensile
testing at room temperature
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Fig. 7 The EBSD inverse pole figure of overlaid grain boundaries in CoCr,,NiSi, alloys after tensile testing at room temperature
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Fig. 8 Morphological images of the CoCr, ,NiSi,; MEA before and after tensile testing at room temperature
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Fig. 9 The fracture morphologies of the CoCr, ,NiSi, alloys after tensile testing at room temperature
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Influence of Silicon Content on the Room Temperature Mechanical
Properties of CoCr,,NiSi. Medium-Entropy Alloys

ZHANG Li"* ZHAO Hui', ZHANG Wei-giang', CHEN Li-jia’, LI Feng®
(1. School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, Liaoning, China; 2. School of Materials
Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

To develop structural materials suitable for extreme environments such as protection and impact resistance,
quasi-static tensile and compressive tests were conducted on CoCr,,NiSi (x=0, 0.1, 0.2, 0.3, 0.4, 0.5, atomic
ratio) alloys with varying silicon contents at room temperature. The influence of silicon content on the quasi-
static mechanical properties at room temperature was investigated. The results demonstrated a significant
increase in the yield strength and ultimate tensile strength of the alloys with increasing Si addition. Notably,
the Siy; alloy exhibited superior comprehensive mechanical properties compared to other components. The
X-ray diffraction (XRD), scanning electron microscopy (SEM), and electron backscatter diffraction (EBSD)
analyses of the quasi-static tensile samples of the alloys with varying Si content at room temperature reveal
that the face-centered cubic (FCC) phase remains the dominant matrix after deformation. In the Si,, alloy,
hexagonal close-packed (HCP) and tetragonal phases begin to appear. As the Si content increases, the volume
fraction of secondary phases rises, the average grain size diminishes, and the fracture mode shifts from ductile
to brittle. The incorporation of Si enhances interactions between dislocations and the second phases, leading
to a significant increase in both yield strength and ultimate tensile strength of the alloy.
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