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Microstructure and Properties of In-situ Carbide Enhanced CoCrFeMnNi

High-entropy Alloy
Yang Hui
(School of Architectural Engineering, Zhengzhou Business University)

Abstract: CoCrFeMnNi-x C alloys were fabricated via hot-pressing sintering, and effects of graphite on the micro-
structure and mechanical properties of the alloys were mainly investigated. The results indicate that a M,;C; type
Cr-rich carbide is in-situ formed in sintered bulks and dispersedly distributed in the matrix. With graphite content
increase, the size of carbide is stable, while the area fraction is increased in a parabola, resulting in an increase in
yield strength of the sintered bulks. The increase of yield strength conforms Ag =31.5+762(f"*/r), and the
main strengthening mechanism is attributed to dispersion strengthening of the carbide. The alloy exhibits excel-
lent comprehensive mechanical properties as x =1% ., where the yield strength, tensile strength and elongation
are 338 MPa, 672 MPa, and 20.9% , respectively.
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Fig.2 SEM-BSE images of hot pressing sintered CoCrFeMnNi-xC HEAs with different graphite contents
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Fig.3 TEM and SAED images of CoCrFeMnNi sintered bulk with 1% graphite
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of Z1.205SA Alloy Castings
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Abstract; The macro and micro morphologies as well as mechanical properties of ZLL205A alloy shell castings in in-
verse segregation region were investigated. The results indicate that the inverse segregation is easily generated on
both sides of the gap gate, which presents linear distribution with lower Cu content of 4.2%. After heat treat-
ment, the hardness of alloy in the inverse segregation region is about 137 HV, which is similar to that in other re-
gions. The tensile strength and elongation of the alloy are slightly increased compared with other regions, which
are 425.3 MPa and 7.0% ., respectively. The results reveal that the inverse segregation has no adverse effect on
Z1.205A alloy castings. Instead, mechanical properties are slightly enhanced.

Key Words: Inverse Segregation. Linear Segregation, ZL20SA Alloy
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