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Fig.1 Surface morphologies of alloy 690TT samples ob-

served by SEM (a) ground to 400 grit, (b) mechan-

ically polished

Fig.2 Surface morphologies of alloy 690TT samples ob-

served by AFM (a) ground to 400 grit, (b) me-

chanically polished:"{&T 139 mV
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Fig.3 Surface roughness of alloy 690TT samples with dif-

ferent surface morphologies
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Fig.4 PZC of alloy 690TT samples with different surface

morphologies in 0.5 mol/L Na2SO4 solution
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Fig.5 Potentiodynamic polarization curves of alloy

690TT samples with different surface morpholo-

gies in 0.5 mol/L Na2SO4 solution
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Fig.6 Potentiodynamic polarization curves of alloy

690TT samples with different surface morpholo-

gies. (a) in 10% NaOH solution; (b) in 10% NaOH

+0.1 g/L PbO solution



444 u>�)K�V�� 31+444 u>�)K�V�� 31+444 u>�)K�V�� 31+

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6

0

2

4

6

8

10

12
 

 

R
S
R
2i

0-
2 /

m
A

cm
2

ESCE /V

(a)

Ground to 400 grit
10%NaOH

Mechanically polished

-0.6 -0.3 0.0 0.3 0.6

0

2

4

6

8

10

12

 

 

ESCE /V

(b)

Mechanically 
polished

Ground to 400 grit
10% NaOH+0.1 g/L PbO

R
S
R
2i

0-
2 /

m
A

cm
2

Fig.7 Psccvs potential curves of alloy 690TT samples

with different surface morphologies. (a) 10%

NaOH solution, (b) 10% NaOH+0.1 g/L PbO so-

lution
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EFFECTS OF SURFACE CONDITION ON CORROSION AND

STRESS CORROSION CRACKING OF ALLOY 690TT

ZHANG Zhiming, WANG Jianqiu, HAN En-Hou, KE Wei

State Key laboratory for Corrosion and Protection, Institute of Metal Research, Chinese Academy of Sciences,

Shenyang 110016

Abstract: The scanning electron microscopy (SEM), atomic force microscopy (AFM) and surface profilometry

were employed to characterize the surface conditions of Alloy 690TT samples. The corrosion behaviors of Alloy

690TT samples with different surface conditions were compared by potential of zero charge (PZC), potentio-

dynamic polarization curves and electrochemical fast and slow scan. The experiment results showed that the

surfaces ground to 400♯ were much rougher than the mechanically polished surfaces and surface roughness of the

former was bigger than the latter. The corrosion rate of the ground surfaces was bigger and the ground surfaces

were more sensitive to stress corrosion cracking (SCC), compared with the mechanically polished surfaces in the

same corrosive environment. That corrosion of Alloy 690TT could be accelerated by single surface roughness

or single surface residual strain. The difference of corrosion rate and the sensitivity of SCC in this experiment

were affected by surface roughness and surface residual strain simultaneously.

Key words: alloy 690TT, surface condition, stress corrosion cracking (SCC), electrochemistry


