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�!� ��
����  � ��� U	�� "�!)/ ��, �	/,�G `�� )G �&&G ���. �#&d ,� $!���	� �	/,�G   H	'?K ��= ,� ��,
 ���]12-8.[ ��
��	K �� $�� �!� ��
���� ����'�  ���� m������	.�� "�!32750 UNS S)2507SAF( 

$� ���/ .�!� ��
���� ��	/ )G $
��D X/�_ l��L "��/ �,�� �/ ���� `��  ������	.�� "�!	/�� ��	@�m  �	/,�G
��	'?K ��� ��	G ���. $@���	'. � ��K � �a! P��&d ,� ��.  

�!� ��
���� ��@
� )/ )��D �/ H�, m�#&d ,� "�! �!� ����� <�#�_ +�'!�� � �L�� ��
  )��D �,�� ��! "�!
 ,��?/)'�	K ,�	_ �!� . m"��� `�� ,�H�, `�	'@
� �� $�� �,�����  �L�� ��
���� � <�#�_ ��
 �!� ��� "�!. 

�!� ��
���� ��	'?K �	/,�G )/ )��D �/  $'�&'�( "�!��� �"( ���&� `��E �!� ��
���� $&#� �
  ,� ������ "�!
��� ��� F�A!� �
���� �� ��	K �� `�� �,����� �,�� ,� ����� <�*�*RD 	�L� )
� �&� $V mbM'W� P��&d.  

  �/���&N ���� �� F��G 	
 )G "( )/ �!� ��
  $'�&'�( "�!L316  ������	.�� �32750  z�� ��L ��	K ,�
S��� ��	K `�	D m�&'?
 �
 X��� `�@
 )/ � )'��� ����� �	/,�G��*��� �,�����  $���/ ��@
� �� ���� �� `�� ���(

� $�,	/ )/ `�**R� �� �,��?/ `��	/�&/ � ��� ,��,�L	/�!��  `�&p@
 � ,�
�� ���� �� `�� �,����� bM'W�
�	�k �,�����"( )/��  	E�� %��!� �/ �
)'L��	. �!� .**R� �� $
�	K� ���� �,�����  ��, 	/ �, ��L <�*�*RD m`

������	.��32750 )'L�� �G	@'� �!�. m��{� ��	/ 	K��1  � $��!��� l��L m,�'L����, $�,	/ )/ mH,��@
 �
/ ��� ��A�� H�� PV�*� $K�,�L l��L� H�, �,����� bM'W� ��
 $/�: )'L��	.  �!�]13 .[�D��2  �

!�,��@
��!��� l��L � ,�'L����, BH�� $  ��
�� Xd�= $���'k� $G���d� �,�����3  �����!�  "�!
������	.��32750  $�,	/ �,��	G  �!�]14 .[��	G H,��K `�**R� `��  `�/ H�� )*�&� ��&'�( �d,� �!�50  �D60 

��� ��� H��'k� )*�&� "�� )!����, �^� $����&�� ��A� ,�M^D � ��� ���/ �d,� .)!�� "�� ��,  B����� �

�)/ �, F��R'�� � $'W ��� )'��� ��	@
 .>,���D |�	�L�4 �&� �,����� X��	/ ,� B!�,��@
 �  ���� )��.

������	.��32750  ,�	_ $/���,� �,�� �,����  �!�]15[ . �^?! �	'��/ $E�	*� )��, >�. mS�*RD `�� r��'! >���	/
��� ���/ 	'@G "( $K�,�L )/ ����*� ��� m��� ���� "��! ��&&G	. >�. )/ . )/ ����*� `�� X��� `�**R� `��

��	G H,��K )��!�; ��
��� X���D �, ]G $K�,�L �!� .$!�	'��� �D	. �,����� �,�� ,� ��! $D��*� `�&p@
5 
]16[ � ��@�n. �,�����6  ���� `����� ����, j�� )/ ]17.[  

 m	E�� ��� �� S�*RD %�}����N  �� 	E������ �,����� "�**R� �� �!� "�! L316 ��� ���/. $D��.7  �
�!� ���� ]�W} PV�*� H,��@
  "�!316 / �, ��&&G	. �M� �� ���a'�� �L316 )/ � �,��. 	�� H�,8  �,�����

��	G ��	G $�,	/ �, H�� �M� ,�'L����, � $���@�� ��G	D �  �!�]18 .[ $��!��� l��L 	/ ,�'L����, 	�;�D $�,	/

                                                      
1- Fager  
2- Sato 
3- Friction Stir Welding 
4- Tavares 
5- Electron Beam Welding 
6- Plasma Arc Welding  
7- Piatti  
8- Submerged Arc Welding  
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  �,�� ,� �� `�� )/���	�k �,������!� ���� ��� ����, j�� )/ ���#'� <��*� ��! 	E�� %��!� )/ "�! . ��	/
 m��{��,�K�(1 �!� ���� )/���	�k ��TD� ��	/ ���&� ��&&G	. <��M� B!�,��@
 � ������	.�� "�! 32750  )/

��
����  �!� ��
���� � $&/	G  +���(	. ������ � $'�&'�( "�! �,�	G $�	#� �  �!�]21 .[	����2  ��! B!�,��@
 �
 )/���	�k ��TD�����  �!�  $'�&'�( "�!LN316  +���( )/800 ��	G $�,	/ �, �!�.  �� ���a'�� �/ `�**R� `��

"���( H�� ��
 ���&� m<��a'� ��&&G	. �M� )� `�/ �� $��!��� l��L � ,�'L����, $�,	/ `�&p@
 � �	�I.  `�	D
��	G ��
&��. +���( �� `�� )/���	�k ��TD� ��	/ �, ��&&G	. �M�  �!�]22 �23[ . ��� ,�2007 $���!�/� ��!3 	/ )/, $�

��?= � $��!��� l��L ���!� ���� )/���	�k ��TD� $�&D $K�,�L "�,�L f	D )/  $'�&'�( "�!L316  )/
�!� ����  ������ "�!2205 ��� )'L��	. . ��� ��	G H,��K S*R� `��b�#} )/���	�k ��TD� `�� ,�  "��� `�	D

�!� ���� <,�	= �� 	;�'� )*�&� m$�&D $K�,�L "�,�L f	D �/ e�^D,� ,� ��� ������ "�! ]24[.   
"�@
  ��@
� )/ )��D �/ �� �,��� )G ,�V���� �� F��G 	
 �!� ��
  $'�&'�( "�!L316  ������	.�� �32750m  ,�

)^&� �,�� "( �� ����#D �
&D ��/ ,� )G ����, j�� )/ ���#'� <��*� ���� �� `�� �,����� bM'W� ��
  	G: �

�� .$MN m���  )/���	�k ��TD� ���� �	/,�G ]k,�!� ����  ������	.�� "�!32750  )/�!� ����  $'�&'�( "�!L316 

�y�� )/ ��^� ,� $D,�	= ��
4 ��TD� ,� )��� ��!,��
E! )Rad )/ )���5 $���,� ��
��� ,� � ��K � �a! o�	W'��6 m
D� `�� �,�� ,� $!��� <�*�*RD "�&G�D ���! F�A!� )/���	�k ��T��� . 	/ �� Q�
 m>��� `�� 	}�= B
�y.

 �,�����)/���	�k �!� ����  ������	.�� "�!32750 )/ �!� ����  $'�&'�( "�!L316  $/���,� � � ,�'L����,
H�� PV�*� $K�,�L ,�'�, ��� )/���	�k ��TD� `��.  

                                                      
1- Odegard  
2- Sireesha  
3- Labanowski 
4- Heat Exchangers  
5- Tube-to-TubeSheet 
6- Offshores  



  
  
  
  

��� ���  
 !��	� �������  

  
  
  
  
  
  
  
2-1 >(? !�@�A�� �B(  

2-1 -1 >(? !�@�A�� C�	�� �B(  

�!� ��
���� Y� "��/  �� $�� "�!��	K  ]
� ��
�
+���($��&
� � �&'?
 ."( ��@
�  � %�&'� ��
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$�  "��D�!� ��
���� �	/,�G �	G ��
��� �, "�! ]1[ .  
 )@MG"����"  �ad )G $��= ,� m��� +���( ��!��� $Md� z�� `
( )G ��� $&#� `��/"�!� "�!"  F�N )/
�!� ��,�L � $K�� q�R� ,� $K�� �,�� �,��� �&'?
 >�?= ��@#� ��
���� )G $��
 .)/  Y� )G "( ,�u&�

 ����"�!� "�!" ( 9�?= )/ �� "���� X_��= Y� ��,�� ���/F�	G ���/ ]1[m  `�/ bM'W� P��	� ,� X_��= `��
5/10  �D12 ��� ��� "��/ $!�� �d,� ]3-1 .[ �� "���� `��F�	G  ��, 	/ ��#� 	�k ���?G� )�� Y� X���D ����

 ��	G P�_ "���	�. q�R� �/ �, )��	�� �M� >�@D )G ��� ��� �	�K�M� "( "�� ��,�L �� �$� �&G.  �,��� ���/
�
���� �� �,��?/ )G ����� ���= 12  $!�� �d,�F�	G q�R� ,� ��/ 	'��/ $'= �  $K�,�L ,��� ��!,�L ��


$� �!�� .$� �, 	�� `�� X���  ,��*� B
�G �/ )G �?!�� 	E�� <�^�G	D �� �
��/,�G 9��, "��DF�	G  ,� ��MR�
� ]�R'?� ���?G� )'��. Y� X���D �� m)&��� $� �	�K�M� F��*� �&&G . m`�� 	/ ��nN )'��. X���D ���� �/ $'=

q�R� m���?G� $� ��!,�L ��
 ���?G� )'��. )/ )M@= �/ �&!��Dm  ��
���� $K�,�L <�^��� � ��	/ `�/ �� �, "(
�!� �!,�( ]
�	� �, "�! .  
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���� $��+,���'� l��L m��!,�L q�R� %�! )/ )'?/�� "( <�� � $K�,�L %�!  <�� "�p@
 	E�� ��,��� �
B&D ��� $#}�� ��
 .�!� ��
���� P_��� 	{G� ,� )G "( )/ )��D �/ *� X��� )/ "�!�!� $K�,�L )/ ���' 9�W

$�  �,�G q��	� � ���a'�� q�R� "�p@
 ��,��� )/ ���� l��L 	/ ��nN $=�	V F�E&
 ���/ U�	V `���&
� m�!�	K
�&��/ )'��� $��G )��D ��! ]2[.  

  
2-1 -2 >(? !�@�A�� D
�(
 �B(  

)'�� )G ���� �Mk� QnL	/ "( ��&/ $� <,�d $���@�� ��G	D >���	/ �
 )'�� m�	�K �!� ��
���� ��&/  "�!
X���D ��
��� � ,�'L����, >���	/  ��&
�"( 
� ��� ]2[ .�!� ��
���� ,� ,�'L����, $Md� %�! )�  ���� "�!

�,�� : � $'�&'�( m$'�	�$'��&D,�� .$� Xd�= $���@�� ��G	D ���&� ]�u&D >���	/ �
,�'L����, `�� �!�	K . >���	/
�!� ��
���� m$Md� ��
,�'L����, `�� ��	K )/ "�! )'�� 	�� ��
 $� ��&/ �!�� ]3-1[:  

� �!� ��
���� $'�	� "�! )4XX( 

� �!� ��
����  "�!$'��&D,�� )4XX( 

� �!� ��
����  "�!$'�&'�( )3XX  �2XX( 

� �!� ��
����  ������ "�!)$'�&'�(/ $'�	�( 

� �!� ��
���� �W� 9��, "�! ��!�� )PH( 

  
�!� ��
���� �,��� $x#/ ,� `�&p@
  $'�&'�( "�!Mn-N $� )'�	K 	u! ,� ��A� ��	K Y� <,�d )/ �!�� ]1.[ 

���	�( ���� � `
( `@A!�1 )/ �!� ��
���� �,�IE��! ,�u&� '?�� Y� �� "�!�,�@� )� ]  �� Y� �/ $
�K )G ��
$� ���a'�� ��� ��	@
 ��! Q	= ��  ��{� ��	/ m�&G304 mL316 m430 .)'�� ,� )G $D�,�^N  	G: �'!�	. ,� ��� ��&/

"��! ��� ��� �,��!�'�� `�� >���	/ )V�/	� ��	K ��&
� ]2[ .  
��	K  bM'W� ��
�!� ��
���� �&'?
 $D��a'� l��L ��,�� "�! .��	/ $'�&'�( m��{� �
  ,� m�&'?
 $?�V�&i�	�k

 )G $��=�&'?
 O�V�&i��	� $'��&D,�� � $'�	� %��!� . � $D,�	= e�?^!� � $D,�	= ����
 �&!�@
 $����� l��L
��	'?K <�	��iD ��,�� $K�,�L ,�'�, � $��!��� l��L `�&p@
  `�@
 � �&'?
 �
���� `�� bM'W� %��!� ��	/ ��

l��L P��� �	'?K "( %�&'� ��
�	/,�G X��� � ��	G 9�I� �, �
+���( �� )'�� `�� ��� �
 ]1 �2[.  
  
2-2 >(? !�@�A�� C'$�'�E �B(  

2-2 -1 �����  

�!� ��
���� $'�&'�( "�!m  $&
( )��. $��
+���(�  )/ $'�&'�( ,�'L����, `�� )G �&'?
 $'�&'�( �,�'L����, ��,��
��&'�( 	d�&N ���/ 	���*� )M��� $� Xd�= X��! 	�u! �� ��	K ]4 .[�!� ��
���� �� ��	K `��  ����*� X��� )/ "�!

                                                      
1- American Iron and Steel Institute (AISI) 
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( �/�;
��� ��� .
���/ ��	 .

X��2-1 
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$#��� �	'?K
l�T'L� ��L 

2 m�&E&� �d,�
�^
/ ��	/ ]�/��

 �300 ���'�
�+���( 	d�&N
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"( �
 ]3[.  

�	K Xd�= $
��	� � ��&'�

F ; ,��*� ,� �
F � ���� "��!

	� �� ��&'�( <
�	 .� )/ )��D �/

q��'� $���@��
)/ Y�'�'�	. B

��	'?K K ,� ��
�!� � )/ "�!
mX��! �1  �D2

�! � ]�!�'�D m"+�

�	� ��
+���(
N "����� �/ �

�!� % �( "�!

( $���@�� ��G	D

$'�&'�( ,�'L��
( �� $V�MW� �

 $��Fe-Cr-Ni

 $��Fe-Cr-Ni

<,�d )/ �!��D
18 $� ,�	_ 	�K

� ��G	D �	'?
B&G�� Y� )

$� ��� ]5.[  

K �	/,�G 9�L
��
���� `�/ ,

8  �D20 �d,�
�	'�! m"�^���� 

( ��� ��� ��
Ni8-Cr18 �

%��!� `�	D�	/,

D ��	@
 )/ $'�&'�(

���, $MG ���=
�� � $'�&'�( |n
�D�� )^� ��
,

)� ,���@! �� �D
$� $'�&'�( " D

��Ni12-Cr8
$ �!�� .?K ,�

)M��� )/ ��@A
@A&� $'�	� � �

H�� �L �	�I.
� �, �����D +�

$!�� �F�	Gm
	�u! �	d�&N

���� $'�&'�(
]'?�� )��. 	
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�!� ��
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-1 � P�*� ��

��
���!� "�!
�= ,� ��@A!� 
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A!� $!���. X=�	

<,�d )/ +���

� � ���&� $
/ >���&D `�	'
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�!� � ( "�!
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��,�� �
���6
  �D08/0 �d,�

$� �� ��� ]2.[
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���� �� $

 �&'?
 .	'��/
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