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Effects of Al/Ti/Ta Alloying on the Microstructure and Properties of
CoCrNi Medium-Entropy Alloys
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(Zhejiang Key Laboratory of Intelligent Manufacturing for Aerodynamic Equipment, Quzhou 324000, Zhejiang, China)

Abstract: Through introducing three kinds of Al/Ti/Ta elements into the CoCrNi medium-entropy alloy, and combining
with vacuum arc melting, a series of (CoCrNi)y s, (AlTi), Ta, s medium-entropy alloys (MEAs) have been fabricated to
investigate the effects of codoping with Al(atomic fraction, at.%)(1, 3, 5, 7), Ti(atomic fraction, at.%)(1, 3, 5, 7), and
Ta(0.5at.%) on microstructural evolution and mechanical properties of the CoCrNi medium-entropy alloys. The results
indicate that the inducing of Al/Ti/Ta can prompt brittle precipitate phases to generate within the ductile CoCrNi matrix.
The precipitation of secondary hard phases can significantly enhance the room-temperature compressive strength and
hardness without significantly decreasing the fracture strain of the CoCrNi medium-entropy alloy. Specifically, the
(AlTi),Ta, s alloy exhibits an excellent strength-ductility balance, achieving a compressive yield strength of approximate
1.0 GPa and a hardness of HV470, respectively, while maintaining a high fracture strain of 23.6%. Microstructural
characterizations reveal that the precipitation strengthening and solid solution strengthening are primary causes of the
increment in yield strength and hardness.

Key words: medium-entropy alloy; precipitated phase; microstructure; mechanical property; co-alloying; precipitation
strengthening; compressive yield strength; strength-ductility balance
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i [X 3, Co Cr Ni Al Ti Ta Frce
£ X 32.5 32.5 32.5 1 1 0.5

(AITi) Ta,s Hedn T 34.66 32.6 30.47 1.16 0.98 0.14 0.14
e ] 34.44 31.71 30.26 1.39 1.85 0.34
LAV 31.16 31.16 31.16 3 3 0.5

(AITi) ;Ta,s HeanT 34.12 30.96 30.9 1.67 2.26 0.09 6.23
] 28.6 12.11 38.35 3.96 15.23 1.75
2 SL 29.83 29.83 29.83 5 5 0.5

(AITi) ;Ta,;s FanT 30.88 32.33 30.4 3.27 3.04 0.07 16.62
A ] 22.61 9.35 32.14 18.96 16.14 0.8
2 % 28.5 28.5 28.5 7 7 0.5

(AITi) ;Tays Kkl T 30.2 31.77 26.56 7.6 3.71 0.15 34.69
& k) 26.78 21.08 27.9 13.21 10.64 0.39
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