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Age hardening and microstructure of CoCrFeNiMog s high entropy alloy
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Abstract

The as-cast CoCrFeNiMog 5 alloy exhibits a dendritic structure and hardness is HV319.
The primary phase of dendrite is Al Type FCC solid solution, and secondary phase of
interdendrite is (Cr,Mo)-rich ¢ phase. Alloy after 144 hr aging at 600- 1000°C, the variation of
hardness shows that hardening effect increases with increasing temperature in the beginning.
The optimal age hardening occurs at 700°C and the hardness reaches HV518 (HV199 or 62%
increase). When ageing temperature above 700°C, the hardening effect decreases with further
increase in temperature. However, no softening occurs even after 1000°C aging. The
microstructure shows the optimal age hardening at 700°C is due to heavy blocky precipitates
of (Cr,Mo)-rich ¢ phase around the interdrite. Alloy after 800-1000°C aging treatment, the
interdrite gradually transfers to (Mo,Cr)-rich 1z phase, and the precipitates of (Cr,Mo0)-rich ¢
phase coarsen and transfer to particle type of (Mo,Cr)-rich 2 phase in the meantime. This
explains the less hardening effect with aging temperature above 700°C.
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Fig. 1 Age hardening curves of CoCrFeNiMog s alloy at 600- 1000°C.
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Fig. 2 The variations of hardness of CoCrFeNiMog s alloy after 144 hr aging at 600-

1000°C.
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Fig. 3 XRD patterns of as-cast CoCrFeNiMog s alloy and aged alloy.



Fig. 4 SEM microstructure of CoCrFeNiMog s aged alloy (a) as-cast, (b) 600°C, (c) 700°C, (d)
800°C (BSE), (e) 900°C (BSE), and (f) 1000°C.



Table 1 EDS analyses in Fig. 4. (at%)

Co Cr Fe Ni Mo

A 21.7 24.3 21.0 22.9 10.1

As-cast B 18.4 27.6 17.1 14.6 22.3

C 23.8 22.8 23.1 23.9 6.5

. A 23.6 20.5 22.8 245 8.6
600°C

B 18.8 25.9 18.4 14.4 225

. A 24.6 20.9 21.4 24.7 8.5
700°C

B 20.4 25.2 17.0 14.3 23.1

A 23.0 21.3 23.5 26.6 5.6

800°C B 18.5 334 16.5 11.6 20.0

C 19.7 21.4 13.9 11.0 34.0

A 23.6 22.8 229 25.4 5.3

900°C B 19.8 335 14.7 11.9 20.1

C 20.0 18.8 14.6 10.1 36.5

. A 21.1 22.8 22.9 26.3 6.9
1000°C

B 20.5 20.3 17.0 10.8 314




