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The e x i s t e n c e o f a t h r e s h o l d v a l u e f o r t h e a n o d i c 
p o t e n t i a l b e l o w w h i c h p i t t i n g c o r r o s i o n d o e s n o t o c c u r i s 
r e c o g n i z e d , f o r a g i v e n s y s t e m , a s o n e o f t h e 
c h a r a c t e r i s t i c f e a t u r e s o f t h i s t y p e o f l o c a l i z e d a t t a c k . 

F i g 1 s h o w s t y p i c a l p o l a r i z a t i o n c u r v e s f o r m i l d 
s t e e l i n n o r m a l l y a e r a t e d N a C l s o l u t i o n s a t r o o m 
t e m p e r a t u r e . T h r e e a n o d i c p e a k s a r e e v i d e n t t o g e t h e r w i t h a 
r a t h e r s h o r t " p a s s i v e r e g i o n " t h a t e x t e n d s i n t o a b r e a k d o w n 
r e g i o n c h a r a c t e r i z e d b y a b r e a k d o w n p o t e n t i a l ( E b ) . 

A p o t e n t i o s t a t i c s t u d y o f t h e l o c a l i z e d c o r r o s i o n 
o f m i l d s t e e l i n 1 0 " 3 M N a C l s o l u t i o n s c a r r i e d o u t t o g e t h e r 
w i t h S c a n n i n g E l e c t r o n M i c r o s c o p y (SEM) o f t h e e x p o s e d 
s u r f a c e s , d e m o n s t r a t e d t h a t p i t t i n g c o r r o s i o n m i g h t be 
i n i t i a t e d w e l l b e l o w t h e b r e a k d o w n p o t e n t i a l . 

T h e p r o g r e s s i o n o f t h e p h e n o m e n o n w i t h a p p l i e d 
p o t e n t i a l u p t o t h e b r e a k d o w n r e g i o n was f o l l o w e d b y AC 
I m p e d a n c e m e a s u r e m e n t s . 

Up t o p o t e n t i a l s i n t h e v i c i n i t i e s o f - 6 5 0 m V ( S C E ) 
t h e r e s u l t s i n d i c a t e d t h a t a d i f f u s i o n p r o c e s s i s t a k i n g 
p l a c e . When t h e p o t e n t i a l i s i n c r e a s e d t o -550mV t h e 
d i a g r a m s s h o w a n u n d e r c u t s e m i c i r c l e w h i c h h a s b e e n 
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E/mV(SCE) 

F i g 1. P o l a r i z a t i o n c u r v e s f o r m i l d s t e e l i n 10- 3M NaCl 
s o l u t i o n s a t room t e m p e r a t u r e , V=12.5mV•s - 1; 
exp o s u r e time b e f o r e p o l a r i z a t i o n = 1 0 min; A=0.70cm 2. 

a t t r i b u t e d t o the i n i t i a t i o n of p i t t i n g i n o t h e r systems! 1 J 
(see F i g 2 a ) . SEM o b s e r v a t i o n s a t the same p o t e n t i a l s 
c o n f i r m e d the p r e s e n c e o f p i t t i n g . However, a t h i g h e r 
p o t e n t i a l s r e p a s s i v a t i o n o f t h e s e p i t s s e t s i n 1*3 . 

When the p o t e n t i a l a p p r o a c h e s -250mV(SCE) p i t 
p r o p a g a t i o n i s o b s e r v e d ( F i g 2b). AC Impedance p l o t s show a 
s e m i c i r c l e t h a t c o u l d be a s c r i b e d to c h a r g e t r a n s f e r 
d i s s o l u t i o n . With f u r t h e r i n c r e a s e i n p o l a r i z a t i o n ( F i g 2c) 
the p i t s c o n t i n u e p r o p a g a t i n g and r e s u l t s show e v i d e n c e o f 
a p r o c e s s c o n t r o l l e d by ch a r g e t r a n s f e r and d i f f u s i o n . 

The r e s u l t s p o i n t out t h a t p i t t i n g c o r r o s i o n o f 
m i l d s t e e l o c c u r s i n the a c t i v e r e g i o n and t h a t i t might be 
r e l a t e d t o t h e a t t a c k o f s u l p h i d e i n c l u s i o n s as s u g g e s t e d 
by EDAX a n a l y s i s . 

F i g 2. AC Impedance diagrams and m o r f o l o g y o f a t t a c k f o r 
m i l d s t e e l i n 10-3M NaCl a t -550mV(a); -250mV(b); 
-225mV(c). ( P o t e n t i a l s a r e r e f e r r e d t o SCE). 
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In previous work (1), by using impedance measurements and zero 
resistance ammetry on Fe/Fe(ACM) multilaminar c e l l s i d e n t i c a l to those 
b u i l t by Kucera (2) and Mansfeld (3), a bilogarithmic c o r r e l a t i o n was 
found between the charge transfer resistance as estimated from the 
impedance spectra and the current density flowing between the two sets 
of electrodes of the c e l l . That law was v a l i d for drying times over 
seven hours afte r a 1 mm thick sulphate e l e c t r o l y t e layer was placed 
on the surface of the c e l l , t h i s simulating SOs polluted atmospheres 
(4). 

However for low drying times <<7 hours) the above mentioned 
relationship was not followed, i n spite of an increase i n current 
density with time for periods over 3 hours. In Fig. 1 r e s u l t s of the 
current density versus drying time are shown for concentrations 
corresponding to 50 ug SO^/m3 of a i r . For other concentrations of S O 2 

the same trends were found. 
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