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ABSTRACT

This study is to evaluate the corrosion resistance of the newly developed Fe-Co-Ni-Cu-Al
high entropy alloy (HEA) in 3.5% NaCl solutions. Three corrosion inhibitors(Na,PO, -
Na,MoO,and NaNO, ) were chosen to improve the corrosion resistance in test solutions. The
results indicated that Na PO, exhibited the best corrosion inhibition efficiency among the test
inhibitors due to improving the passivity region and reducing the passivation current in
polarization curves.
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Table 1. Chemical composition of the HEA.

FEATRE LA L 0 1995 -

10. B. F. Wu, Y. M. Kuo, and J. K. Wu, Journal of
Chinese Corrosion Engineering, 17 (2003) pp.
27~34.

WeEIHHE - 2003 £ 7 F 21 H
fEETHHE - 2003 10 22 {
ERZ AN 2003 £ 11 5 7 H

Elements

Fe

Co

Ni

Cu

Al

HEA

20.17

20.06

20.12

18.39

21.26

F2. EE G AL 25°C > 3.5%NaCl K s in A [F] 1 2= Na3PO4 7 JE5 ah 8 -

Table 2. The corrosion parameters of the HEA in 3.5% NaCl solutions containing

different concentrations of Na3PO4 in 25°C.

OCP Ecorr Epit Eprol ipass Epit'Eme Eprol' Ecorr AEp
3.5%NaCl -0.27(-032] — — — — —
+1g/L(2.63x107m) P B B

Na:PO. - 12H,0 -0.27(-0.34]-0.06 2.70x10 0.28

+0.05m NasPOs - | 451 6400 0.19 |-0.12] 3.21x10¢ | 0.31 028 |0.59
12H,0

F0Im NasPOs - 1 451 40] 0.40 |-0.16] 4.05<10° | 0.56 0.24 |0.80
12H,0
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3. B A2 25°C » 3.5%NaCl /Ky s R0 Al & & 19 Na,MoO, (7 J& il 5 -
Table 3. The corrosion parameters of the HEA in 3.5% NaCl solutions containing

different concentrations of Na MoO, in 25C.

OCP | Beon | Epit | Bprot Ipass Epit-Eprot_| Eprot= Beorr | AEp

3.5%NaCl  |-0.27/-0.32| — | — — - _ —
+1g/L(4.13x10°m) P

NasMoO, + 2H,0 | 0-26|-032|-0.11{-0.13| 1.75x107 | 0.02 0.19 (021
+0.05m .

NasMoO, - 2H,0 | 0-28|-0:34|-0.10[-0.13] 1.62x107 | 0.03 021 ]0.24

+0‘1m§1§2g/{004' -0.29|-0.36|-0.10|-0.12| 1.72x10° | 0.02 0.24 [0.26

2

T4 BTG EAE25°C > 3.5%NaCl 7R E IR s 0 7] & 52 9 NaNO, & g 8 -
Table 4. The corrosion parameters of the HEA in 3.5% NaCl solutions containing

different concentrations of NaNO, in 25°C.

OCP Ecorr Epit Eprot ipass Epit‘Eprot Eprot' Ecorr AEp
3.5%NaCl  [-0.27-032| — | — — — — _
+1g/L(1.45x10m)

-4

NaNO, -0.27(-0.321-0.07|-0.13| 1.21x10 0.06 0.19 0.25
+0.05m NaNO, [-0.27]-0.31[-0.02]-0.12] 1.07x10" 0.10 0.19 0.29
+0.1m NaNO, [-0.26]-0.31]0.01 [-0.09] 8.79x10 0.10 0.22 0.32
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Fig.3. Electrochemical cyclic polarization curves of

the HEA in 3.5% NaCl solution containing
different concentrations of Na}PO4 at 25°C.
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the HEA in 3.5% NaCl solution containing
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Electrochemical cyclic polarization curves of
the HEA in 3.5% NaCl solution containing
different concentrations of NaNO, at 25¢C.
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Electrochemical cyclic polarization curves of
the HEA in 3.5% NaCl solution containing

0.1m different corrosion inhibitors at 25°C.



