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Abstract

FeNiCr medium entropy alloy ingots were prepared by magnetic levitation induction melting me-
thod. After being cold rolled and deformed at room temperature with an 80% reduction, they were
subjected to insulation annealing treatment at 700°C, 800°C, 1000°C, and 1100°C for 1 hour. The
effect of annealing temperature on the microstructure and mechanical properties of FeNiCr medium
entropy alloy and its regularity were studied. The results show that the FeNiCr medium entropy
alloy maintains a simple single-phase FCC structure after annealing at different temperatures; the
micro strain and dislocation density of the rolled FeNiCr medium entropy alloy are both relatively
high. As the annealing temperature increases, the dislocation density and micro strain of the high
and high entropy alloy gradually decrease, and the micro strain almost disappears at 1100°C; after
low-temperature annealing at 700°C, some fine equiaxed grains and annealing twins were formed,
and the recrystallization was incomplete, after annealing at 1000°C, complete recrystallization oc-
curred, and further increase in annealing temperature would result in coarse grains; when the tem-
perature rises from 700°C to 800°C, the average grain size increases significantly and reaches nearly
four times. When annealed at 1100°C, the grain size reaches its maximum and reaches 21.3 pm.
From its engineering stress-strain curve, it can be seen that the yield strength and tensile strength
of the medium entropy alloy are as high as 886 MPa and 982.9 MPa, the elongation after fracture is
only 14.1%; however, as the annealing temperature continues to increase, it decreases to 387 MPa
and 583 MPa at 1100°C, respectively. However, the elongation after fracture increases to 36.1%,
and the number and size of fracture toughness dimples increase simultaneously; when the anneal-
ing temperature increased from 700°C to 1100°C, the microhardness values of the alloy decreased
significantly from 428.1 HV,; to 278.5 HV, indicating a significant decrease.
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Figure 1. XRD spectra of FeNiCr medium entropy alloy with different annealing treatments
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Figure 2. Rolled FeNiCr medium entropy alloy: (a) IPF diagram; (b) KAM diagram
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Figure 3. KAM diagram of FeNiCr medium entropy alloy with different annealing treatments: (a) 700°C; (b) 800°C; (c)

1000°C; (d) 1100°C
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Figure 5. Average grain size of FeNiCr medium entropy alloy with different annealing treatments
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Figure 6. Engineering stress-strain curve of FeNiCr medium entropy alloy with different annealing treatments
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Figure 7. Fracture morphology of FeNiCr medium entropy alloy with different annealing treatments: (a) 700°C; (b) 800°C;

(c) 1000°C; (d) 1100°C
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Figure 8. Microhardness value of FeNiCr medium entropy alloy with different annealing treatments: (a) 700°C; (b) 800°C;

(c) 1000°C; (d) 1100°C
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