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Measurement of Internal Residual Stress of Thick-Walled Pipe
Using Local Material Removal Method
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Abstract: The local material removal blind hole method was used to measure the internal residual
stress of a thick-walled pipe after post weld heat treatment (PWHT), then the distributions of
axial and circumferential residual stresses in the pipe after PWHT were obtained. The results
indicate that the magnitude and distribution of the internal residual stress in the thick-walled pipe
after PWHT can be obtained effectively by this method; the axial stress tends to be compressive
in the weld region and tensile on the inner and outer surfaces far from the weld seam; the peak
value of the tensile stress appears in the heat-affected zone near the outer surface; the
circumferential stress is tensile in the weld region and its peak value appears near the inner
surface of the pipe; while the stress in the base metal adjacent to the weld seam is compressive.
The overall level of the residual stress in the thick-walled pipe after PWHT is relatively small,
and the circumferential and axial stresses are reduced below 100 MPa.
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