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Abstract. CoCrFeNi high-entropy alloys were fabricated by spark plasma sintering with a sintering pressure of 40 MPa and
sintering time of 10 min at 900, 950, 1 000, 1 050 and 1 100 °C. The effects of sintering temperature on the microstructure
and mechanical properties of the CoCrFeNi high-entropy alloy were investigated by characterizing the phase,
microstructure, relative density, microhardness and tensile properties. The results show that sintered CoCrFeNi high-entropy
alloys exhibit a single FCC phase at all sintering temperatures. With increasing sintering temperature, the relative density
increases gradually, and the sample is densified completely at 1 050 °C. The mechanical properties of CoCrFeNi alloys first
increase and then decrease with increasing sintering temperature. The CoCrFeNi high-entropy alloy obtains optimal
mechanical properties at a sintering temperature of 1 050 °C, with an ultimate tensile strength of 663 MPa, a yield tensile
strength of 383 MPa and an elongation to fracture of 60.7%.
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Fig.1 The raw powder of the CoCrFeNi high-entropy alloy: (a) SEM image, (b) size distribution
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Fig.2 Schematics of the sample cut from the sintered alloys and the tensile sample: (a) sample cut from the sintered alloys,
(b) dimensions of the tensile sample
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Fig.3 XRD patterns of the CoCrFeNi high-entropy alloys
fabricated at different sintering temperatures
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Fig.4 Optical microstructures of the CoCrFeNi high-entropy alloys fabricated at different sintering temperatures: (a) 900 °C,
(b) 950 °C, (c) 1 000 °C, (d) 1 050 °C, (e) 1 100 °C
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Fig.5 SEM image and the corresponding mapping results of the CoCrFeNi high-entropy alloy fabricated at 1 050 °C
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Fig.6 Densification behavior of the CoCrFeNi high-entropy
alloy sintered at 1 050 °C
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Fig.7 Variation in the relative density of the CoCrFeNi
high-entropy alloy with sintering temperature
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Fig.8 Hardness of the CoCrFeNi high-entropy alloys fabricated
at different sintering temperatures
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Fig.9 Mechanical properties of CoCrFeNi high-entropy alloys fabricated at different sintering temperatures: (a) room temperature
engineering stress-strain curves, (b) UTS, YS and EL
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