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Abstract: Four Al-Co-Cr-Fe-Ni high entropy alloys, which have FCC+ B2 eutectic structure or B2 sin-
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gle phase in as-cast state, were melted by arc melting. The phase transformation point was firstly ex-
amined. The effect of annealing temperature at 600 °C, 800 °C and 1000 ‘C for 10 days on microstruc-
ture and hardness of these alloys were studied. The experimental results showed that the FCC+ B2 eu-
tectic reaction temperatures for the AlCoCrFeNi,, and Aly;; Co,,; CrFeNi alloys are 1 344 ‘C and
1 359 °C, respectively. Annealing at 600 —1 000 ‘C for 10 days had no obvious effect on the micro-
structure of AlICoCrFeNi,, high entropy alloy, but with the increase of annealing temperature, the la-
mellar spacing between FCC and B2 phases in eutectic structure of Al ;s Co; s CrFeNi alloy increased.
With the increase of Al content, the phase stability of B2 phase in the Al, Co, . CrFeNi alloys in-
creased, and the solidus temperature and microhardness of these alloy increased obviously. When the
as—cast AlCoCrFeNi alloy was heated above 605.7 C, it would turn into FCC + B2 + ¢ three-phase,
but the microstructure was very fine. When heated up to above 906.8 °C, the ¢ phase disappeared, and
FCC phase was massive. However, Al ;;Co,.; CrFeNi alloy needed to be heated above 982.4 °C to de-
compose into two different B2 phases. It was found that the higher the annealing temperature, the
lower the microhardness of the alloy. All these alloys have high hardness below 800 “C.
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Table 1 1EDS results and lattice parameters of the phase in as-cast or annealed AICoCrFeNi,, alloy

BICE T 050 %
A S R/
3 # i i 8/ Al Co Cr Fe Ni
FCC 0.359 42 14.98 16.12 18.04 16.58 34.28
As-cast
B2 0.287 33 26.49 12.47 10.61 1.5 38.93
FCC 0.358 62 11.23 16.87 19.74 18.09 34.07
0°C,10d
B2 0.287 09 27.18 12.29 10.41 11.39 38.22
FCC 0.358 58 13.66 16.92 17.79 17.36 34.27
800 °C, 10 d
B2 0.287 27 28.13 12.23 11.41 10.89 38.34
FCC 0.358 47 6.75 19.33 20.54 19.77 33.61
1000 °C, 10 d

B2 0.287 33 31.69 10.27 4.22 8.49 45.32
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