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Fig.1 Experimental setup of electronic speckle pat-

tern interferometry(ESPI)
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Fig.2 Polarization curve of 45 steel in 0.5 mol/L

NaCO3 +0.05 mol/L NaCl solution

Fig.3 ESPI results of 45 steel in 0.5 mol/L NaHCO3+0.05 mol/L NaCl solution as a function of the polarization

potential (a) -0.75 V; (b) -0.15 V; (c) -0.14 V; (d) -0.13 V; (e) -0.12 V; (f) -0.11 V; (g) -0.1 V; (h) -0.09 V
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Fig.4 Comparison between the sample surface and

the ESPI image (a) digital photo of the sam-

ple surface of Fig.3h; (b) Fig.3h

8"Z�D�u'R<Yi<C^�,�o� [3]
_tllP -0.7 V∼-0.45 V �
ta"Z�� Fe iW���
Fe = Fe2+ + 2e (2)E�aOtl�{
KP�5�Vd OH−�

HCO−

3 3�
ta"ZKP OH−�HCO−

3 iy���A<��D
T�>�A Fe i���D
H<.atHW�Y�J�z�~
b�p7*.a�iG�
Fe + HCO−

3 = Fe(HCO3)ad + e (3)

Fe + HCO−

3 = FeCO3 + H+ + 2e (4)

Fe + OH− = Fe(OH)ad + e (5)_tllP -0.45 V∼-0.3 V
Etlimn
ta"Zy�iOH−�HCO−

3 3�jz�zmn
KP
HCO−

3 R FeCO3 ���D
�A Fe(CO3)
2−
2 
pRA�O_ibz�
&aOtHmn
�[� FeCO3V�1Oh Fe3O4
Fe3O4 i�A��A HCO−

3 R
FeCO3 ���D
<��D�yi�;b�p�*.a�iG�

FeCO3 + HCO−

3 = Fe(CO3)
2−
2 + H+ (6)

3FeCO3 + 4H2O = Fe3O4 + 3HCO−

3 + 5H+ + 2e (7)��dtllP -0.7 V∼-0.3 V �
_6t��"�^�YMG�?�l�O
"^dPtl�geta�D}ita"Z3Zl:F�*Y
�y+ta�DyYMG��D8ui.<C�KP'`|
dP<C�ta"ZJP�O�K�dtllP -0.3 V∼-0.15 V �
aOtHEaOtl�zmn�dta"Z'f��A�<�<Cta"Za�W�ry�i Cl− #'!�y�Hdl�i�O_iA�E��
& J�O_i3�tbE�O_i��Cz_YPYM Cl− y�i"Z
T�nC�O_i���7℄t6�O_�pR&y����Of:�
	8"ZTt���J�KG[Q	8�SKGi[Q	8BW��K&#'����
5 Ji_��9�Vd
̂ ��CPYP�OCP
�;b�r Di�A�̂
5a∼5c- 45L&ta"Z��r w<e��r J� 8u}_6"�F�i(?^�	^ 5bH(
� 8u<_6"��2��Hf� iFz�
�Vd"�^��(G7*?��^ 3b��E�aOi��
	^ 3c H(
ta"ZtIl�G��i r
�y;�G�i?�dl!<Y
&yMÆ



3 s dW�m : 8Iu�Æ�#�g:)� 45 M'e NaHCO3-NaCl R~	jhss!�i 2133 s dW�m : 8Iu�Æ�#�g:)� 45 M'e NaHCO3-NaCl R~	jhss!�i 2133 s dW�m : 8Iu�Æ�#�g:)� 45 M'e NaHCO3-NaCl R~	jhss!�i 213

Fig.5 Schematic diagram of monitoring pitting

process of 45 steel by ESPI (a) before pitting,

(b)pitting initiation, (c) pitting growth and in-
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MONITORING INITIAL PITTING CORROSION OF 45 STEEL

IN NaHCO3 - NaCl SOLUTION BY ESPI

WANG Meifeng1,2, DU Nan2, LI Xiaogang1, ZHAO Qing2, LIU Gang2

(1. Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083;

2. Key Laboratory of Nondestructive Testing (Nanchang Hangkong University), Ministry of Education,

Nanchang 330063)

Abstract: ESPI were firstly used to monitor the real-time, in-situ corrosion behavior of 45 steel in 0.5 mol/L

NaHCO3+0.05 mol/L NaCl solution during anodic polarization. By comparison between the ESPI image and

the digital photo of the sample surface; it was found that at the same position where a speckle appeared, a pit

appeared after the polarization experiment. It can be concluded that the bright speckles in the ESPI images

were caused by the pitting corrosion products. Accordingly, the size, position and time of initial pitting corrosion

could be deduced. The pitting potential (Eb) of 45 steel determined by the method under the condition is -0.15 V;

meanwhile, the polarization current is 12.2 µA. Information of the pitting growth could be obtained by changes

of the speckles in ESPI results.

Key words: pitting corrosion, 45 steel, NaHCO3-NaCl, ESPI


