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Through Hole Pitting of Type 316L Seawater Pipe 

-Courtesy of NACE 2001, Research Topical Symposium, Page 17
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Severe crevice corrosion 
under nuts 
(Courtesy of Corrosion-Doctor.org
web site)
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(a) (b)

Type 304L SS in SRB Inoculated 0.5-M NaCl Solution
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Instrument measures electrons from 
and to individual electrodes.
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Anodic sites: M - ne- + nH2O = M(OH)n + nH+

(Electrons flow internally from anodic sites to cathodic sites.)
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Anodic and cathodic sites are separated but coupled 
externally. Electrons are forced to flow externally.
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CS Rate_Depth
File: Aug14_to_Aug29_Seawater_Testing_CS1008_Al3003
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Note: The crevice was formed by imbedding a layer of paper between the sensing surface and epoxy; 
tightness of crevice is controlled by selecting the thickness of the paper  
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Courtesy of Materials  Performance,
2003 (9), p 48
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NACE paper # 04440, 2004



Localized Corrosion Current Density Based on Three Times Std Dev
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NACE paper # 04077, 2004
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*—from Southwell and Alexander, 1970;   **—from Hollingsworth and Hunsicker, 1987; ***—from Pelensky, et.al 1976.



0.00001

0.0001

0.001

0.01

0.1

1

12/27/04 0:00 1/1/05 0:00 1/6/05 0:00 1/11/05 0:00 1/16/05 0:00

Time

Lo
ca

liz
ed

 C
or

r R
at

e 
(m

m
/y

ea
r)

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
H

um
id

ity
 (%

) 

Corr Rate
% RH

 Nitrogen gas

Simulated 
natural gas

High 
Pressure
Probes

����������%��������*�������%�������������%��������*�������%���

���<�*�������	���?����/���
����<�*�������	���?����/���
�



�	����
���������
��	
������	���	����
���������
��	
������	��

.����������.���������� ��
��	��#�����
��	��#���



�	

��/�	

��/

�� �&������#�����$����)�������#�������"�����)����$������&������#�����$����)�������#�������"�����)����$�����
�	
0����&��#�����$������#��*�����	"#�$�%	#���#�����$���	
0����&��#�����$������#��*�����	"#�$�%	#���#�����$��
������������0��	��$����
���	���"�����*�����������������0��	��$����
���	���"�����*�����

�� ��	"#�$�%	#���#�����$����������<�.��+����-��$������	"#�$�%	#���#�����$����������<�.��+����-��$����
�� �>	��	����#	����������#	$��*��:���
�#/�#������$	���.��/���������>	��	����#	����������#	$��*��:���
�#/�#������$	���.��/��������
���
���#�"������������
��"#�������#��*���������	#&�$����#	���������
���#�"������������
��"#�������#��*���������	#&�$����#	������

�� <	
�$�?����=9�*����9:��	����<	
�$�?����=9�*����9:��	����

�� -�$���-�$���+��&�#
+��&�#
=������*�=������*�

�� E�#E�#((A�����%�:�	����A�����%�:�	����

�� ���#�=�����������#�=��������

�� ?��=
�>	�$�"�"�#�������$�������?��=
�>	�$�"�"�#�������$�������

�� 9:�����.����������	#���������0�����$����#�0������������$�9:�����.����������	#���������0�����$����#�0������������$�
��
����$	�����#�&��#$��2A����.��"	0#����$�J����$�)�����
����$	�����#�&��#$��2A����.��"	0#����$�J����$�)���
"�"���3�"�"���3�



+��,	"��#�$��+��,	"��#�$��



(a)

Anodic
current
from other
electrodes

e- e- e-
e-e-

e- e- e-
e-

(c)
Active/Corroded 

Electrode as Anode 

Cathodic
current to
other
electrodes

Lead to     

Ia
in=0
�=1

(b)

Anodic 
sites

e- e- e- e-

e-

Anodic
current
from other  
electrodes

e- e- e-
e-e-

e- e- e-
e-

Cathodic
site

Anodic 
site

Cathodic
sites

(d)

Cathodic
current to
other
electrodes

Lead to     

Lead to     

Ia
ex

Passive Electrode 
as Cathode

Partially Corroded 
Electrode as Anode 

Partially Corroded 
Electrode as Cathode

Ia
ex

Ia
in

�<1

FIGURE 2. Flow of 
electrons on a totally 
corroded active electrode 
as anode (a), a partially 
corroded electrode as 
anode (b), a passive 
electrode as cathode (c), 
and a partially corroded 
electrode as cathode (d) 
in a coupled MAS probe. 
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