S5 Matoviaty Protlection

Vol.56 No.4 Apr. 2023

LR 2205 BUHASGEHAAEN itk il PE S 55 m)

B} oFE, KEE', R M, K F, TEE', ZRRE
(1. T TAEME T RN TR, 7 FO 113001 2. A MEARBGARAF, KEE 300452)

[ FE] A TWAAAIE 2205 XA R MAEA L ERK P IR T, 3 2205 ARG FEA RE & T &
(PCRR=20%~80%) A%L , 313X Af AT 2 AR WL B o 58 2 2, 4] A 0 AL ARAL ¥y K Fo w40 F TR E AT R T A 4L
2205 RN AEA LK (3.5%NaCl i) P oy dt ikt b, 45 R A I 2205 4550 69 58 B Fe il 4R ME T8 PCRR #4938 Jm
¥) 2 ILAE 2R T AL . PCRR = 0~ 40 %R | iXAF 09 ft Akt Fo 58 KA R F F 09 ¥ e i 36 3% | B 5 4k B 45 =309 mV 3
£ -269 mV,PCRR=40%~ 80 %Fht , X Af 44 it 4k be L JE T 5 89 38 e i AR, B B AR A2 A —269 mV 8, /s £-322 mV;
JETF &y 40 %t X AR 69 it bbb 3R 2, R F £ 60 %Rt XA 0 A AR B R K, 29 4 374 HBW, E LA 5% E
{5k A 2 4R 20 AL | 3T 3 2205 AR R ARG At it 42 S B A A2 R T it K 5 514 o Aaar il shab kb R A
[K8BIE] 2205DSS; A#LETH; AIiEK; Hik

[FESES] TG172 [ XEkFRIZAD] A doi; 10.16577/j.issn.1001-1560.2023.0083

[XEHE] 1001-1560(2023)04-0054-05
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Abstract: In order to clarify the change of the corrosion properties of 2205 duplex stainless steel in artificial seawater after cold rolling, 2205
duplex stainless steel was cold-rolled at different reduction rates ( PCRR=20%-80%) , and then the sample was studied by metallographic
observation and hardness measurement. The corrosion resistance of cold -rolled 2205 duplex stainless steel in artificial seawater (3.5% NaCl)
was investigated using dynamic potential polarization curve and electrochemical impedance spectroscopy. Results showed that the hardness and
corrosion resistance of 2205 stainless steel presented non-monotonic variation with the increase of PCRR. In the interval from 0 to 40%, the
corrosion resistance and hardness increased with the increase of the reduction rate, and the self-corrosion potential increased from =309 mV to
—-269 mV. In the interval from 40% to 80%, the corrosion resistance decreased with the increase of the reduction rate, and the self- corrosion
potential decreased from =269 mV to =322 mV. Moreover, the corrosion resistance was highest at the reduction rate of 40%, and the Brinell
hardness of the sample with the reduction rate of 60% was the highest, about 374 HBW. Suitable cold rolling could result in high-density dislo-
cation and structure refinement, which was beneficial to the corrosion resistance of 2205 duplex stainless steel. However, an excessive reduction
rate would result in the precipitation of o -phase which was detrimental to corrosion resistance.
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Fig. 2 Change of Brinell hardness value of

2205 DSS sample with PCRR
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Fig. 3 Potentiodynamic polarization curve and local amplification
of 2205 DSS with different PCRR in 3.5% NaCl solution
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Table 1 Fitting parameters of potentiodynamic polarization
curves of 2205 DSS with different PCRR in 3.5 %NaCl solution

JEF & Ey/V Jo/(A-em™) CR/(mm-a™")
0 -0.309 1.482x1077 3.379x1077
20% -0.271 1.459%1077 3.330x107
40% -0.269 1.449%x1077 3.303x107°
60% -0.296 3.674x1077 9.004x1073
80% -0.322 3.697x1077 9.610x107°
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Fig. 4 Nyquist curve of 2205 DSS with different PCRR
in 3.5% NaCl solution
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Table 2 Fitting parameters of electrochemical impedance
curve of 2205 DSS with different PCRR in 3.5 %NaCl solution

JE % R./Q R/Q R,/Q
0 12.73 2.34x10° 2.23x10°
20% 21.67 5.41x10° 4.27x10°
40% 13.231 8.75x10° 7.46x10°
60% 41.99 4.90x10° 2.70x10°
80% 6.63 1.36x10° 0.48x10°
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