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Tab. 1 Nominal compositions of high-entropy alloys g
B4 Ji/31at. % Mn Fe Co N Fe,N
CCA8 Cr20Mn8Fe32Co32Ni8 7.399 3.127 12.715 13.418 3.341
CCA8-0.5N Cry0sMN; 06F €31 5:C051 5:Ni7 0sNo s 7.390 3.123 11.899 13.401 3.337 0.85
*FCC
sHCP 1
*
Sk (e
1100 C 20 h ) CCA8-0.5N
shfiliR o A5 ARIR K i )
900 C 10 min 900 °C 3 min -
5
" MEG3RR 52
! 300°C 1 h
f}; CCAS It t ¢
P (i
il . . i . ; .
30 40 50 60 70 80 90 100
20/(°)

Ell CCA8KCCA8-05NEEHAMET ZE
Fig. 1 Heat treatment process diagram of CCA8 and CCA8-0.5N HEAs
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Fig. 2 XRD patterns of CCA8 and CCA8-0.5N HEAs as-cast
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Fig. 3 XRD patterns of annealed CCA8 and CCA8-0.5N HEAs
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Fig. 4 Microstructure and phase maps of CCA8 and CCA8-0.5N HEAs as-cast
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Fig. 5 Microstructure and phase of CCA8 and CCA8-0.5N

(d) CCA8-0.5N 900 °C.
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Fig. 6 Stain-stress curves at room temperature of as-annealed CCA8
and CCA8-0.5N HEAS
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Fig. 7 Potentiodynamic polarization curve of 900 “Cannealed HEAs
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Tab. 2 The results of electrochemical parameters measured by potentiodynamic polarization curves

EE S i L B (Vs SCE) mV B L B Lo (A - cm™)
CCA8 595 8.5
CCAB8-05N -403 291
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Fig. 8 Electrochemical AC impedance test results of high entropy alloy
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Tab. 3 The AC impedance spectrum parameters of obtained by fitting the equivalent circuit

~ R, R2 R3 HUH JZ L 2R Bl L2
/ (Q-cm?) / (Q-cm?) / (Q-cm?) Yy (uF-cm?) a Y,/ (uF-cm?) a
CCA8 6.37 2.5 x 10° 1.13x 10* 60.4 0.845 44.2 0.6
CCAB8-0.5N 6.33 2.7%x10* 3.7x10* 45.9 0.892 199 0.8
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Tab. 4 Mass loss and corrosion rate of two HEAs in 3.5wt.%NaCl solution

GRS JE§ i s /g JB i ik /g JE AR (mm-at)
CCA8 11312 11284 0.016 49
CCAB8-0.5N 10756 1.0744 0.007 07
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Fig. 9 The corrosion microstructure of two alloys after 3.5wt.%NaCl soak test
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Study on Microstructure and Properties of Interstitial Solid Solution
Cr20Mn8Fe32C032Ni8 High-Entropy Alloys

ZHANG Jing"? CHENG Yu-ji*, CHEN Jing-run’, DU Yang®
(1. Jiangsu Yonggang Group Co., Ltd., Zhangjiagang 215628, Jiangsu, China; 2. School of Metallurgy Engineering, Jiangsu University of
Science and Technology, Zhangjiagang 215600, Jiangsu, China)

Abstract:

The effects of nitrogen on microstructure, mechanical properties and corrosion resistance of
Cr20Mn8Fe32C032Ni8 high entropy alloy were investigated via different annealing processes after cold
rolling. The results showed that the Cr20Mn8Fe32C032Ni8 alloy as-cast had a FCC+HCP dual-phase
structure. The addition of N increased the stacking fault energy of the alloy resulting in a single FCC structure.
There was a martensitic transformation from FCC to HCP during rolling deformation. After annealing at 300 °C
for 1 h at low temperature, the two alloys still retained a large amount of HCP phase. After recrystallization at
900 °C for 3 min, the reverse transformation from HCP to FCC occurred. Both alloys exhibited a single FCC
structure. The tensile property results showed that the strength of the two alloys was higher than 1 130 MPa
at 300 °C , and the yield strength and tensile strength are further improved by nitrogen solid solution strengthening
to 1 370 MPa and 1 590 MPa respectively, while the plasticity was slightly reduced from 2.69% to 2.38%.
The strength and plasticity of the two alloys components were well matched by recrystallization at 900 °C .
The addition of nitrogen increased the strength and plasticity of the alloy simultaneously. The yield strength
and tensile strength of Cr20Mn8Fe32C032Ni8 alloy were 384.8 MPa and 895.3 MPa, respectively. The yield
strength and tensile strength of the N-doped alloy increased to 402.6 MPa and 940.3 MPa, and the elongation
increased from 51.7% to 73.7%. After annealing at 900 °C for 3 min, the nitrogen-doped high-entropy alloy
had excellent corrosion resistance in 3.5wt.% NaCl. The addition of nitrogen increased the strength of the
passivation film, improved the pitting resistance, increased the corrosion potential by about 200 mV, and
significantly reduced the corrosion current density.
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