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1 -Stress Corrosion Cracking (SCC) 
2- High-pH SCC 
3- Near-neutral pH SCC 
4- Trans Canada Pipe Lines (TCPL) 
5- Sulfate-reducing Bacteria (SRB) 

4�(�	 ��� ��� �,%�2 
� 4U�
�-�   4U�
�-� ?��'�

3H2�@�	  
� 
�) � 5�7 0-7>)'-R ��� ��� ���
�  

5���	 � ��)]10[ . 
� ��� ��� ���
�  5% b�2 $�%

 'c% 
� ?�
%�'� �'�� E�%�!	 &�%'( 
� � /��� \�: 

 I:7 �� ��-	5'�5 v6 w��� � �(�# 4�( /!;<(

�	 x�+�% /��� ��
�  �!�%]11[ .  

     �%'� ���9!	 ��� ���	56 ���Z3��	56 &�%'( 
�

 5% /) �
%� ���� ��� ��� ���
�  /� �-7�;, ����5
%

���c
�� ��� 4�	56 /� 4%�� �	 /]�� 466 E�F ����5% ?

���c7@) �2') A'2 �� �3) ?8��-�  /]-	 ?9 ��� /2��2 ?

UJ<( 10 � CJ<( 11���2 �
�(% ]12[ . �
%�	 �	���

 ��-� �-# ���2%�� �� �<-2�<	 ���� 4�	56 
�)y	

 
� ��� ��� ���
�  /� �-7�;, O�D �� �-7�;,

��(�� �	 z�'+	 &-�	 0� . ��� 4�	56 ?��'F 5%

 0-	�����-;2�!# 4�-7%1�
># 4�	56 '-L2 ���-�-(�'!<�%

 4���2 
�<(6 ���2%�� 5% /) �2
%� ����
�) � 5�7 ��� 

 
� '-�
� ?��� ��� ���
�  ��2�	 {�  ���6'� 0�

 ��!;� 
%�
� '�]13 -15[ . 5% O|�� ���+!7% ?$�%'����

 �(�
 �2%�� �	 ���-�-(�'!<�% � �<-2�<	 ��� 4�	56

 ���
�  /� �-7�;, ��-� �-# 
� �-+	 
� ��� ���

 �:-�	 &�%'(4���2����
 
��( /� .  

 ��� ��� ���
�  
�!�
 �7
'� ���"# $�% }��

 ����API-5L-X52 �� ��6 ��� &-�	 
� pH 0��12 

 5% ���+!7% �� ����) ��� J-;2�!# '-cd� ��� � �.�  /�

@) �2') A'2 �� �3) ~�
12����5
% ? ���

9��:	 � ���-�-(�'!<�%/�:7 �#�<7�'<-	  �	 �;<( =

�(�� . E�H!2% \�:  /�-	5 
� �9-7� �'�
�) 
�)y	 U�-�6

�2%'Z2 � /!(%� 4%'�% �	>7% �
���� 
� 5�� 
� ����

�
%� ���� ��� ��� ���
�  /� 46 �-7�;, �
�	 .

��%��13 /��� &  �(�# ) ���
�  /� �2%�� �	 /)

 
� ��� ���pH�	�P2�-� �.�  /� 0��12  ( 5% �<�

                                                             
6- Constant Load. 
7- Constant Elongation. 
8- Slow Strain Rate Test (SSRT). 
9 -Bent Beam. 
10- U-Bend. 
11- C-Ring. 
12- Slow Strain Rate Test (SSRT). 
13 -Disbonding. 
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1- Strain Rate 
2 -Ultrasonic 
3 -Scanning Electron Microscope (SEM) 
4 -Electrochemical Potentiodynamic Tests 
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5 -Tensile strength loss rate 
6 -Reduction in area loss rate 
7 -Elongation loss rate 
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/
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 E�]�	NS4$��6 ���;)% � 4"-;)% ��-,% 5% ���
�ND  .

                                                             
1- Dimples 
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�� 5��� �	� �� $�') �-;)% (CO2) E�]�	 
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 0-��') �-7%(H2CO3)�	 �-���  ��( .%y�? ��)%� 

�	 4U�
�-� ��-,% 'Z�� ����)  �(��]5[.��)%� $�%   ��

 �7% ��( ��
�6 /	%�% 
�:  

O
2
+ 2H

2
O + 4e

--
  4OH

-- )4(                

Fe  Fe
2+

 + 2e
--
                             )5(  

H
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3
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--
  H + HCO

3

-- )6(               

     /� /��� ��pH E�]�	 )8/6( 4�� �L]R ?Fe
2+ 
� 

�� ��%1�% E�]�	:7%� /� � /!�/4�� 
�q,  C���'<-� ���

/�� ?E�]�	 4�
�  J<( /� ���
�  C����	 5% �%

FeCO3 � ��') v�7
 ���� I:7 ��
 /]-7� /�:�%
 / 

�	 ���) %
 ���� ���
�  '�5  ���.  

Fe
2+

 + HCO
3

--
  FeCO

3
 + H

+

       
)7(  

    46 5%�� /) ��/ FeCO3 &�%'( 
� ��( J-<3� pH 

0��12 ?�
%� ��) ����N;^ � ���� JY]Y!	 �.�  /� 

�� 0� ���  /� 46 �����) �*�+, C
�8/ O��H	 $-��
 

�;-2]13[.  

  

��� � :�@"#$ %&$ '(���)   

     �:�%'( 
� ���� ?/!;�6 A'2 �� J-;2�!# ���
 $-,

E��9� /� 0��121�
%� 
%'8  .�	�Z�� $-, &�%'( $�% /)

� ?��
 �	 $-� 5% G�'7 ���
 / J-;2�!# E�H!2% /:7%�

�
�  ����) ��)%� ?'� �+�	 ��� J-;2�!# ��7 /� ��

E�9� ��� J-;2�!# 
� '�)'� �+�	 (��� �	 A
 . A'2 
�

 /� ���-�-(�'!<�% ��)%� ?G�'7 ���) ��� ��� ���


 �
���� ��9� �7
 �	 ���� E��9� /� 0��12 ���, 0�

���# ���, 4�-7%1�
># 0�2 ��'� �	 
%'8'� ]14[ .

 G�'7 _�!N;2 J-;2�!# ���
 ?$�%'���� ����) �Y3	

46 
� /) �7% �HF��	J���� ��  ��26 �-��9� /� ����(

���, 
� ?�
%� ���� J-;2�!# O%
6 _�!N;2 C%'--�� /)

46 
� /) �%� ��%�  4�32 %
 �HF��	 ��)
 /� J���� ��

�N;23 ��( �	 ����3	 ]17[ . ���
�  ���6'� $-,

 z'9	 
� M'� M�2 ����	 4��� �1]� I:7 ?��� ���

%y� ���� �-��'!<�%? �-9T� 0� 
� /3-�� M'� M�2 

                                                             
1- Quasi-Equilibrium. 
2 -Steady-State. 
3- Relative Inactivity. 
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C�
�1-� �! '������ G��+$ API 5L X52.  

Ni  Nb  Cu  Al  S  P  Mn  Si  C  '��D  

016/0  023/0  01/0  016/0  003/0  006/0  867/0  186/0  09/0  �25���
�  

 

C�
�2-C�
&� '������ G��+$ NS4]5[.  

���-�-( ���	  �L]R 

@��7 C���'<-�(NaHCO3) (g/l)483/0  

@-7�!# ��'])(KCl) (g/l)122/0  

@-;]) ��'])(CaCl2) (g/l)137/0  

@�1-�	 C�+��7(MgSO4.7H2O) (g/l)131/0  

 

 
-B�1-���� 	 6� "�+� 7+� �, "8� 9��:; ���
��*@� ]16[.  
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-B�2-'#&#�  "#$ ���- � �! "�+�X52 �, 1�&� �� pH'2#) 	, 3���� .  

  

 
-B�3-*� 	, "#$ %&$ '(���) %�@�.K LA� 'A��M� -�.�� (O  '88� P�B&*@� �� %!� Q
� ( ����:� �� %!� Q
�

R  C�S (T?U� >?@ "��� �� %!� Q
�.  
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