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Abstract: This paper explores the effects of three of the most important post-welding processes on the residual stresses of 
large-diameter oil and gas pipes. The analysis is one of uncoupled thermo-mechanical applied for both 2D and 3D models of the 
pipe. The pipe body is assumed to be prestressed due to prior submerged arc welding of its seam. To analyze the processes, 
parametric programming in the ANSYS commercial software is utilized. The processes are hydrotest, quenching by Houcsh 
method, and quenching by the last pass heat sink welding, which is the most cost-effective technique. The processes are, 
respectively, performed by applying very high internal pressure to the pipe, induction heating plus spray cooling of the pipe, and 
cooling the weld zone simultaneously with the last past welding. The novel aspects of the study include investigation of the above 
processes for API 5L-X70 pipes and application of FE analysis to simulate the quenching of pipes for both the Houcsh method 
and the last past heat sink method. The effects of the processes on the residual stresses are compared. The simulations are verified 
qualitatively using experimental results reported in the literature. 
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Unit Material Properties Symbol 

1010 Pa×Young 's modulus E− −�

o10W / m C×Conductivity k− −�

2 o10 J / Kg C×Specific heat c− −�

2 310 Kg / m×Density − − ρ�

m / mPoisson 's ratio − − υ�

Unit Material Properties Symbol 

710 Pa×Yield stress y− − σ�

710 Pa×Plastic modulus TE− −�

m / m Cµ �Thermal expansion − −α�
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7.8 @A�/ _?4�U ,.�	�� V�	 e�^$	 N	 ,64 D<$ #��F ,$��&S 2��

 ��	 �5�8 �$�3 �4 	Hz �.<7<4 �/ 2�
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1. stress corrosion cracking (SCC) 
2. hydrotest 
3. cold expanded 

4. post weld heat treatment 
5. heat affected zone (HAZ) 
6. last pass heat sink welding (LPHSW) 

7. Posco 
8. Gadala 
9. FE and design optimization lab 
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