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Effect of the Corrosive Solution Conditions and Scan Rate to
the Electrochemical Corrosion on the AISI 304 Stainless Steel

E.Y. Na *-8.Y.Baik**
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4]), Potentiodynamic polarization(E3 ¢ ¥ =), corrosion potential(f2] A 9]),
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Abstract

The effect of concentration of each solution( HCl, H,SO, and HNO,), scan rate and polished
surface condition on the corrosion of AISI 304 Stainless Steel were investigated, utilizing the
Method ASTM G5 — 87.

It can be concluded that : 1) For the same concentration(i.e. 1N) of each solution the corrosion
rate is the highest in HCI and lowest in HNO;. Also, the difference of values of i, generated for
each solution is significant. 2) As the concentration of the solution H,SO, is increased (0.5N, 1N,
2N) the values of E,,, i. and i, are increased. 3) In case of existence of SCN" ion of 0.01N, the
values of i, and i, generated are approximately 100 times and 1.4 times higher respectively, than
in the case of non - existence of SCN™. However the existence of SCN™ doesn’ t affect the value of
E.. and E,. 4) The values of i.;, and i, are increased due to the increase of scan rate. But the values
of E,, and E, do not depend on the scan rate. 5) The i, value depends greatly on oxygen in the
solution, but the changes in values of E,, i.;, and E, due to the oxygen are insignificant. 6) If a
component is polished using #400, #600 and #800 wet polish paper, the effect of surface condition
»n variations of values of i, and i, is slightly significant.

* Egaﬂ%}rﬂth EHEHJ 7P F3 AaAT (QnP5Y 1 97d 64)
* Z¥getn Y oF

(535)



74 GEAM ARIEREE, F218 % 5 9%, 1997

I P

Stainless Steel(~H|A e8] A7} : o]} SS) AF
o] F2 AWIAYG HARAGS R5H Hutoz
WA o] w3 g1 gley Cl oy 71 g 3lgto)
o3 FA o3 dAY dudle] FEe w9 uto
EFH A o] B 3 FH 0 2 pitting 5o A
Fajo] WrAlEted Wl ol §AS] FadA o}
o Emstn gtk REe guhg Z2slAlg) =
242 Cr, N, B, Mo 5] a#lA o) #7358
Ao g M. S. El - Basionuy*#} R. F. Steigewald
Fre& ol ARE H¥A e FHEHAY. 22
Lol E 8Sefl A 2] Ao} Ad s = 113} &5t
o JAl 9 oste] disiA S. Danyuk 503 C.
P. Compere ™o, S7} v} x] = <3 ko] i8] R. C.
Newman®o], & & AbA o ol W H.
Dickinson &%0], 2] 8-l ol w2 A]7}to] pitting
o] ujR] = o &kl i) A= C. P. Compere S70]
AT, Badtdrh o] AF R4S HriFes A
AE &A= Aol AAolel= B. Linder §
o} o JLof] 7] Z8}lo] Cathodic Protection W) 4]
o] &3t 3 Ut o] ¢} Fo] Fae] A8, A
2], A18 E9717F AR Ao nix e dE
2 HAF I A&GSEME FYsA 3% F7o
7heet E Y Ar)seEQl W o Al ® e
WAA S Yrhe =82 g

ol & W Fo el ASTM G 5-87 Al
HE A28 A B FHog 359 A4
ol vt A BA, AH¥H oz Hrtety] 4%
Algargelth. eyt o] Al whE e vl A Al
%8 A7 gEtH ez AQre] WAAE HrE &
& gtk A& 7381 Ferriter] o] 430 SS
E AE AR2 AMSSIER SS2A 7H wel At
45 & x| EAle) BAAY HE o 2 A9
e R g HE A7t et e 2H
ol E S8S A %o 3t American Society for
Testing and Materials(o] 3} ASTM)2] A& H}
e 4Ae R AlEY 24 ASTM A262
- 86 5*o] Yot AR = AME-E 1 Y &3l st
A= F2s] B3 ol Hasiot

3S9] 712 A<l 304 SSoff tlate] R o] F
X, 4A g4 EH e FF, FAEE, &
A 5 9 AlEe 3 e A7) ser A
= A GEg v AEeA WA
B7E 4 e ASTM G 5 - 87 A & o 2

: 1 A8 o] L xeve] EA
SSeo} F-4] Ajge] HEd = g AU e hdh
7t AR T HESH LN of g, G 5-87T&
Ao A foll A A o] 7hA] B4 8qle) A
g7t o} g A ArsteE Ang2 Jdelhdi=slel] o)
A= A A3 nask ol

_<T)l_4
£
.
e cd
_?L
H
[o]

2. Al W AIH R

2 Ao ALEE Al & AIST 304 SSEA] A)
FAX FECR A5 = AR ¢I5mmEAE =
o] 10mm& H¥3t £ EH L Table 194 BH&
ute} ol A& o ulz} #240, #400, #600, #800,
#1000 £o2 ALEXE ALE-5le] dAvliigon
BEZAHA AE BH S NASE Ao 28
g A A7) 2 54 o] g A A

Potential (V) vs Eret
o ° I
g 8 8

5
8

o
8

0600 \
70 60 50 «0 30 20 10
Log Current Denslty {Akcm2)

Fig.1 Potentiodynamic Polarization Curves in 1IN
concentration of

a) HySO, solution (@ ).

b) HCI solution ( O).

¢) HNO, solution (/).
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Fig.2 Potentiodynamic Polarization Curves in
a) IN HCl solution (0 ).
b) 3.5% NaCl solution (A).
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Fig.3 Potentiodynamic Polarization Curves in
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Fig.4 Potentiodynamic Polarization Curves in
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b) IN H,SO, with 0.01IN KSCN (A).
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Fig.6 Potentiodynamic Polarization Curves in
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Fig.7 Potentiodynamic Polarization Curves in
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