Journal of Electrochemistry

Volume 26 | Issue 6

2020-12-28

Pitting Behaviors of Passivated and Trans-Passivated 304
Stainless Steel

Jing SHEN
Zi-ming WANG
Da-jiang ZHENG

Guang-ling SONG

1. Center for Marine Materials Corrosion and Protection, College of Materials, Xiamen University, Xiamen
361005, Fujian, China;2. State Key Laboratory of Physical Chemistry of Solid Surfaces, Xiamen University,
Xiamen 361005, Fujian, China;, guangling.song@hotmail.com

Recommended Citation

Jing SHEN, Zi-ming WANG, Da-jiang ZHENG, Guang-ling SONG. Pitting Behaviors of Passivated and Trans-
Passivated 304 Stainless Steel[J]. Journal of Electrochemistry, 2020 , 26(6): 808-814.

DOI: 10.13208/j.electrochem.190418

Available at: https://jelectrochem.xmu.edu.cn/journal/vol26/iss6/15

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol26
https://jelectrochem.xmu.edu.cn/journal/vol26/iss6
https://jelectrochem.xmu.edu.cn/journal/vol26/iss6/15

526 % 45 6]
2020 4F 12 A

W, 4k
JOURNAL OF ELECTROCHEMISTRY

Vol. 26 No. 6
Dec. 2020

DOI: 10.13208/j.electrochem.190418
Cite this: J. Electrochem. 2020, 26(6): 808-814

Article ID:1006-3471(2020)06-0808-07
Http://electrochem.xmu.edu.cn

HULSIHURET
304 NEFEWE R IMIT AR

D/ VS 2 a2 RAE S N Sl o e
(L. B TREFMBIABE AR M S B 0 Rt 2171 3610055 2. JE 1 KA R m ik
[E| R H L= fm 4 1] 361005, 3. The University of Queensland, Australia Brisbane St.Lucia Qld 4072)

FE: BT TSI 5 i BB AR I, AR SO LUBSE T AEAR R AL AL ARFES 304 454
it ) s ok S T o, A B2 0 IR A i ) R P FEL S A 1.1V S il A Ak B AR i ) s ol i (S T 0.5V
Bl A A B S R A ) s il L2 . A Kelvin 4R (SKP) SR 5 R S0IE 13k — B4R $34 7 W IUBE (SEM) 45
REIR 25 O BRLLRE Al T R 22 B — SRR Al S TE A 0.5 V BAL AR IR A i 2 T B ORR AL IS BT B i,
PMEZPE TR i BAT B TR Pl 5 1T 1.1V S A AL RS B R T B AR | R BN B IR R 2

FAJR AR I ok, AT RE A B OR  E 2 ) E EEA.

SRR BlAL ; AL 5k R
& 52K S 0646

75 HE AR A T, AN Y — P et i
IR, FERE S SR W B IR B 9 AR
FRAR TR A AR B A S NN R T A B Y
HIRORIRE ST B [ A AR B, ANEE A 1Y
BALIS A WA NI = HERBR I, 24518
YW TIRZAR BN ERT TSR T T 4 M
[l BB EE , N REERE IR R P A0

WA HITRA, AT AR AR IR
WAEAWTIER. B HFY 1k, 25 58 A A5
R =2 R R, e Z 2 B A, =
SOR M =R R, ANE R kA
R DL S S AR R, FEAN R 3RS 52
BN B SRR 2 PRI S RGEIE ST £
AR RS R AN AN I 0] AR A L o AN ALY
BEALIE S B 2= T UG AR IR AR
HA G 23 - B R A~ SRR Y, BF
5 1 i Al - O A IR ) R i A T
Fr o,

FUR, A7 AN G5B 3R i B Y e ok Rk T
PABCRAA A E, SRR R e SR

MERFRIRED: A

PIREARIEARZ X IR Z A A B bt 7 rh ) AR 4k
INIEARE 50 R NI Y f BE 0 R AF o . 2
TS, AR SR A I Xt A IR R o A
AERE AT O 1 — 28 BT R A 9, AR RN 5
2 TR AR T AT T — 5 S,

ARSCGE LA IE T 304 REWTE IR LR
A (Hzs X BRg) 05 V 8ifk/s Ll & 1.1V idél
fEJE X = FRAS TS AT Ry, IRl SKP 3256
WFFE T LA =R e S e Dl 8 pkrp R phUS =
PR FRIEMEAE L, WHEFT T SEM FESULI
NITE— A TR A B A AN 3 A B (A AL,
1 £ 1§
1.1 iXFI 5=

304 WM (EBAE AT FE h wt.%: C
0.018, Si 0.445% ,Mn 1.04% ,Cr 18.36%, Ni 8.04%,
Mo 0.07% ,Cu 0.28% ,V 0.096% ,Co 0.21% ,Ni
0.041% , HAxk Fe, i #idE A FRA R4 . &
FREN (oMl , i P e Bl B0 A BR S w4 4L, ik
BRBR (M4l e PUBERL# A B2 w4,

H Ak 2% T /RS Iviumstat.h (777 22 IVIUM B}

Weks H . 2019-04-18 67T HI . 2019-06-10. * il iHAE# , Tel. (86-592)2186802, E-mail : guangling.song@hotmail.com

% ARRR 3£ 4: 75 H (No. 51671163, No. 51731008 ) % 1



% 6 1]

W ZE5 B S AR T 304 AEEHIR) s T ST -809 -

AR AR, EHi k2% TAER SCV4T0(H
% H Bio-Logic 2 24t , HA4i L+ B f5E SU-70
(FH HARR 24 H 7 s H RIS F 45 4241
1.2 #H@mE&E

1)304 REEARE i il 7%

#5304 AEEMNYIN 1 ecm x 1 em x 1 cm /)
He JFH 400# 800# . 1200# FbACEHAT I , SR 5K
W TE/K B 25 B8 /RS U, o KR T Tl & T
He AT

2) gl Ak A Al AR i A%

TS S 1Y) 304 ANEEAFE IR 1% T 0.5 mol - L™
HIBRIRIATE T, 43 5I7E 0.5V il 1.1 V IE A7 FH%
b 1 /INIE ARSI RS 12 B Tk e T
i H.

1.3 B

TEHRAL2E IR R IAPRE = R R, S 1
FEL R A AR G PR F B, XoF LA R A LA, T A
F BB R TR IAE S WAk 2R | S 36w T I
W3R 35wt fLania i, HAAREE R -0.2 vV
2 1.0V, AR 0.333 mV s,

T 5k b2 S T SKP Sz rh b Akt 2
T A, AT S8 S B 2 SR RS A s T G R
Tl DB AN ARSI R T T IR BT R
ZikgnE 1 FR , BB R AR S A X
LR AU DL R i B AR . (5 B IR R A
AR SCRMER AN, A S FHRN S 56 56 F 2L 55 A
SCEFIA ). EADCTL R, HHRAN SRR R
B fle TS0 2 B2 PN I R 5 b T A B
i S 96 F o T AR SR VR0 P F I Y
DI R A A, AT R BE T A b i A S

syringe 7
lenger CE—

syringe barrel

syringe _thermometer
cell — 7 P

syringe film
cover

enlar; e} I , environment
in (g) J/chamber
and .
syringe
mout!

[l —

ekl - witer
potaionts ey

K1 SR E LR

Fig. 1 The schematic diagram of syringe device
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Fig. 2 Pitting polarization curves of 304 stainless steel sam-

ples in 3.5wt.% sodium chloride solutions measured
without, and with 0.5 V passivation or 1.1 V trans-
passivation treatments
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Fig. 3 SKP results for 304 stainless steel samples without

and with different treatments: (a) without treatment;
(b) with 0.5 V passivation treatment; (c) with 1.1 V
trans-passivation treatment
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and with different treatments after the polarization
tests that stopped until the current density reached
100 A -cm? (a) without treatment, (b) with 0.5 V

passivation treatment, (c) with 1.1 V trans-passivation
treatment
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Fig. 6 SEM images for the 304 stainless steel samples without and with different treatments, (A) without treatment, (B) with
0.5 V passivation treatment, (C) with 1.1 V trans-passivation treatment
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Pitting Behaviors of Passivated and
Trans-Passivated 304 Stainless Steel
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(1. Center for Marine Materials Corrosion and Protection, College of Materials, Xiamen University, Xiamen
361005, Fujian, China;?2. State Key Laboratory of Physical Chemistry of Solid Surfaces, Xiamen University,
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Abstract: In order to further understand the passivation and trans-passivation behaviors of 304 stainless steels, the samples were
pretreated under different polarization potentials and their corrosion behaviors were investigated. It was found that the pitting poten-
tial of the untreated sample was the same as that of the sample treated with 1.1 V trans-passivation potential, while the pitting poten-
tial of the sample treated with 0.5 V passivation treatment was the highest. This observation was further verified by the SKP results.
According to SEM observations, the surface of the untreated sample preserved a polishing morphology, while the surface of the 0.5
V passivation treated sample was covered by a passivation film decorated with small corrosion particles, performing good corrosion
resistance. However, cracks appeared on the surface of the 1.1 V trans-passivation treated sample, leading to severe localized corro-
sion of the matrix and resulting in the deterioration of the trans-passivation film.
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