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Effects of Heat Treatment on Microstructure and Properties of CuNiCoMnAl
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Abstract : (Cus; Niy; Coso)ss My Al; and (Cuys Nig; Coy, ) g5 Mng Al; multi-principal-element alloys (MPEA) were de-
signed and fabricated, and the phase composition, microstructure and mechanical properties of as-cast and ho-
mogenized alloys were investigated. The results indciate that as-cast alloy is composed of dual FCC solid-solution
phases,and the microstructure is characterized by dendrite structure, in which the dendrite is Ni-Co-Al rich phase
and the interdendriticis Cu-rich phase. (Cuy; Niys Cos) g5 Mo Al and (Cuy; Niss Cosg ) g; Mng Al alloys exhibit desira-
ble tensile properties at room temperature, with yield strength of 238 MPa and 251 MPa, tensile strength of 500
MPa and 530 MPa, and elongation of 45.1% and 43.1%. Compared with Cus; Ni;; Cos, alloy, the elongation of the
MPEA is increased by 24 times and 23 times, respectively. After homogenizing treatment, the composition of
MPEA is uniform, and the single-FCC solid solution is generated, while the strength plasticity is lower than that
of as-cast ones. The reduction of yield strength is attributed to grain coarsening and disappearance of dendrite
structure, and the reduction of plasticity is related to the lattice distortion caused by Al and Mn elements and the
strong chemical activity of Mn elements.
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Fig.1 XRD patterns of as-cast CuNiCoMnAl MPEAs
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Fig.2 BSE images of as-cast CuNiCoMnAl MPEAs
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Mechanical properties of as-cast Mn10 and Mn8§ alloys
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Fig.6 BSE images of Mn10 alloy and corresponding EDS mapping analysis
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Fig.7 BSE images of Mn8 alloy and corresponding EDS mapping analysis
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