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Abstract: Excellent ductility is a critical factor influencing the formability of alloys. While eutectic high-entropy alloys
exhibit good casting performance, their limited ductility limits their practical application. Therefore, hot rolling and
annealing processes were utilized to address the ductility issue of eutectic high-entropy alloys, and the impact of different
annealing temperatures following hot rolling on the microstructure and mechanical properties of the Al,sCogsFeqsNis,
eutectic high-entropy alloy was investigated. The findings indicate that at an annealing temperature of 700 ‘C, the alloy
achieves optimal fracture strength and elongation at break values of 1 211 MPa and 14%, respectively. The superior
strength and plasticity combination is attributed to the emergence of a significant number of dislocations in the FCC phase
and their accumulation at the phase interface during the tensile deformation process of the hot-rolled 700 sample. The high
local stress at the phase interface in the B2 phase induces stress-induced martensitic transformation into L1, twin
martensite, enabling the alloy to exhibit a TRIP effect, thereby achieving an optimal strength and plasticity balance.
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Fig.1 XRD spectrum of the as-cast Al sCoysFeqsNis, eutectic
high-entropy alloy

#1 $%5E5ALCopFe Nigt BB HEEMMNARLRNE XK
EDS# #T 45
Tab.1 EDS analysis results of the microstructure in
different regions of the as—cast Al,CoyysFeysNis, eutectic
high—entropy alloy
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Fig.2 Microstructure of the as-cast Al, Co,sFeysNis, eutectic high-entropy alloy: (a) eutectic lamellar structure; (b) nearly equiaxed
crystals
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Fig.3 Microstructural morphologies of samples obtained at different annealing temperatures after hot rolling: (a, al) HR-700;
(b, b1) HR-900; (c, c1) HR-1100
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Fig.4 Tensile stress-strain curves of the hot-rolled samples held
at different annealing temperatures
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Fig.5 Fracture morphologies of samples held at different annealing temperatures after hot rolling: (a, al) HR-700; (b, b1) HR-900;
(c, cl) HR-1100
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Tab.2 Grain size of samples treated at different annealing
temperatures after hot rolling

Annealing FCC phase B2 phase
temperature/‘C lamellar/pm lamellar/pm

700 1.30+0.53 0.79+0.35

900 1.55+0.46 1.07+0.61

1100 2.14+1.29 2.00+1.32
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Fig.6 True stress-strain curve and work hardening rate curve of
the HR-700 sample
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