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Experimental Determination of Residual Stressesin Multi-Pass Girth Welding of
Thermo-M echanical Steel Pipe

M. Sabokrouh S.H. Hashemi M.R. Farahani

Abstract In thispaper, two APl X70 steel pipes (with spiral seamweld) of 56 inch outside diameter and
0.780 inch wall thickness were girth welded first. Next, hole drilling tests were conducted for strain
measurement on the surfaces of the pipes. The values of residual stresses on the internal and external
surfaces of the pipe were determined, from strain data using ASTM 837 standard. The experimental data
showed that the maximum tensile residual stress (318MPa) was located on the centre line of the weld gap
on the pipe outer surface alongside with the pipe hoop direction. Moreover, the maximum compressive
(hoop and axial) residual stresses (137MPa) occurred on the pipe inner surface at 30mm from the centre
line of the weld gap.

Key Words Residual stress, multi-pass girth weld, thermomechanical steel pipe, natural gas
transmission, hole drilling, APl X70.
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