236

ISSN 2288-8403(Online)

J. Surf. Sci. Eng.
Vol.55, No.4, 2022.

https://doi.org/10.5695/JSSE.2022.55.4.236

{Research Article)

QAH|LIO|E AH|Q12|A L9
7|55 EM

=1 /=0

off=0f| A
Off O|X|= TsHHOIAIZE] B

oSk
o

Effect of electropolishing process time on electrochemical characteristics

in seawater for austenitic stainless steel

Hyun—-Kyu Hwang®, Dong—Ho Shin®, Ho—Seong Heo?, Seong-Jong

Kim®"

aGraduate school, Mokpo national maritime university, 91, Haeyangdaehak-ro, Mokpo-si, Jeollanam~do, 58628, Korea
®Division of marine engineering, Mokpo national maritime university, 91, Haeyangdaehak—ro Mokpo-si, Jeollanam- do,

h8628, Korea

(Received 19 August, 2022 ; revised 22 August, 2022 ; accepted 23 August, 2022)

Abstract

Electropolishing is a surface finishing treatment that compensates for the disadvantages of the
mechanical polishing process. It not only has a smooth surface, but also improves corrosion resistance.
Therefore, the purpose of this investigation is to examine the corrosion resistance and electrochemical
characteristics in seawater of UNS S31603 with electropolishing process time. The roughness
improvement rate after electropolishing was improved by about 78% compared to before polishing,

indicating that the electropolishing is effective. As a result of potential measuring

of mechanical

polishing and electropolishing, the potential of electropolishing was nobler than the mechanical
polishing condition. As a result of calculating the corrosion current density after potentiodynamic
polarization experiment with electropolishing conditions, the corrosion current density of mechanical
polishing was about 6.4 times higher than that of electropolishing. After potentiodynamic polarization
experiment with electropolishing conditions, the maximum damage depth of mechanical polishing

was about 2.2 times higher than that of electropolishing(7 minutes). In addition, the

charge transfer

resistance of the specimen electropolished for 7 minutes was the highest, indicating improved

corrosion resistance.

Keywords ' Electropolishing; Surface roughness; UNS S31603; Potentiodynimic polarization; EIS.
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Table 1. Chemical compositions and properties of electrolyte(sea water) (wt%)

Main component (mg/L) Dissolved Electric
3 ; R R R R pH oxygen | conductivity
SO/ Cl Na K Mg’ Ca’ (mg/L) (mS/cm)
1746 15721 8401 344 1121 357 7.9 16.1 45.3




238

Hyun-Kyu Hwang et al./]. Surf. Sci. Eng. 55 (2022) 236-246

Table 2. Chemical compositions of UNS S31603

Ni Cr Mo C Si Mn P S Cu N Fe
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Fig. 1. Galvanostatic experiment for EP with process time

0

Zo|A 2.52 V2 Htigts Uetd &, S435] A
stol= A UEHH o] 15025 A=
tf=F 2.31 V&2 Hy3t 3FS FASHAth 2 A+
O] A Ant-gHoA Y Fh 150041 thA|
o7 oMYE7| AP R 180% Bt A

fAulS £3YstP o, FHo| u|HSEA] Yo} 7
B Asjdnts SRt 78 B Aejd

upRt 3%, FHol uj$- wj2sto] A Oﬁoq‘jhlﬂ~
et = 53 AlIte 2 A}EQOi 3w 7
Heg A5 M. j. Shin 52 YE=(Ni- T1
shape memory alloy: nitinol)2] A3a|An} %4
2702 goFet v F FH A (Process
time)S 4202 A5t oM, S. H. Kim 52
UNS $316030] tisto] MsfjAnt F4A7H] 2
)_(j'_]Z_ZjO 61:1 og /dﬁo]—oﬂl:]»[lo 11]. ]g} iz
o] MsjeAntzAe Ame} Wshdo] we Aos}
2 79 Aejent 2AR B A7AS} ohE
A% 2 9k

22 2 20] % et
APAA A u|H o2 sk A
HE AvtEF (A= A))o]
—Er &t AsjAniet 4 Efﬂ
| BIsf ol st @U}E— o]
18y 729 4

2 A5t A Hn} —(T)'—
Ay Antatg o A 4bof]
A7} Zofl Blsf F7] wizoll Atoll
% *oh’ﬂziﬂi %—%0}7\1 %} g

Eﬁi;‘r_?kmlourUIOlﬂ
m%wzwﬂﬁr
30
)

)
ol
_&

)

1
T

Lo
-lrl

Aeivker A] Amee chgel 413} Bol %ﬂcﬂ
A% EHE UrEM %A}, 3% St Asjelntat 4
%, 717 duto] ula] Abz Zo] olxh Hoi
3, A7t astel Rede ne 94L et
Roleh. 22X 78] A, EHPAS 4t 2o
Fej7h =5 e glol WS mlelsiA B



Hyun-Kyu Hwang et al./J. Surf. Sci. Eng. 55 (2022) 236-246 239

x 1000

X 3500

PoAISDI-SY

uru ¢

gurysjodonos[g

uru /,

Fig. 2. Surface morphologies after EP with process time
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Fig. 3. Height difference between mountain and valley after EP with process time
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Fig. 4. 3D analysis and histogram of damaged surface after EP with process time
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Table 3. Fitting parameters in sea water of EP specimens with process time

R, R, CPEy
(Q cmd (x kQ cmd (x 10° Q' em™sY) Dal
As-received 6.7 360 49.57 0.92
EP 3 min 5.5 680 45.21 0.85
EP 7 min 5.8 1790 59.58 0.80
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Fig. 9. Maximum damage depths after potentiodynamic polarization experiment in sea water for electropolished
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Fig. 12. 3D analysis and histogram of damaged surface after potentiodynamic polarization experiment in sea water for

electropolished specimen
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