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Numerical Simulation of Submerged Spiral Arc Welding on
API X70 Gas Transmission Steel Pipe
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Welding residual stresses decrease designing stress in natural gas transmission pipes with a
Article Type large diameter under high internal pressure. The outside diameter and wall thickness of API
Original Research X70 steel in this research are 142.3 and 1.98 centimeters. Hole drilling is the most common

technique in order to measure residual stresses. Considering the large diameter of this pipe,
Authors its transportation to conduct a hole drilling test is a big problem so cutting a finite sample is
Rajabi M.! MSc, desired. In this study, the standard dimension of this sample plate is analyzed, and simulation
Hashemi S.H.** PhD of the welding process is conducted. The residual stresses in different directions are obtained.

Residual stresses for the thickness is presented for the first time. The results show that

separating a finite sample with a size of 32x44 centimeters is appropriate to perform the hole

drilling test. The location and amount of the maximum compressive and tensile residual stress

are obtained, and variation in the hoop and longitudinal residual stresses on both internal

and external surfaces of pipe samples are investigated. Also, validation of simulation results is

performed by comparing with the experimental results of the residual stress in the same pipe

on an industrial scale. The results showed that maximum residual stress in the inner surface

AL - . of the pipe in the longitudinal direction was 460MPa (96 percent of yield stress) which was
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