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A Study on the Residual Stresses by the Hole Drilling Measuring
in the WeldZone

Chai-Kwan Namkoong*

Abstract

A knowloedge of the residual stress distribution at circumferential welds can increase the prediction accuracy of
a fracture assessment in pipe lines. In this study, in order to predict the residual stress distribution in the circumferential
butt-welded pipes were measured, using the hole-drilling strain gauge method. Their practical applications were
performed 1n to two kinds of pipes. As the results, the following characteristics were found. On the inner surface
of pipes, the circumferential and axial residual stresses were both tenstle near the center line of welding and both
of them changed from tensile to compressive as the distance from the center line increased. On the outer surface,
however, the circumferential residual stress was shown to be tensile wile the axial residual stress was compressive

near the center line of welding, and later they were revered at the region far away from the centerline.
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Table 1 Chemical compositon and mechanical properties of pipes

Pine C S1 Mn P S inner dia. | thickness | yield stress | tensile strength | elongation
%) ) | () | (%) (“0) (mm) (mm) | (kg/mm’) (kg/mm’) (Vo)
A 0.027 | 0.024 | 0.38 | 0.015 | 0.015 94 4 27 36.9 384
B 0.12 0.12 | 072 | 0.015 | 0.008 142 4 374 47.2 30

Table 2 Welding conditions of each pipe

| current voltage weldi-ng diameter of No. of spec.iﬁc
Pipe (A) V) velocity electrode . heat input

(cm/min) (mm) P (J/cm)

A 100 25 15 2.6 2 10000

B 100 25 15 2.6 2 10000
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Fig. 2 Measuring and Data Processing Flow Chart

Fig. 3 Photo. of SYSTEM 4000 by which residua!l
stresses are measured and data processed

Table 3 Residual stress rosette

Resistance in Ohms 120 + 0.4%
Gage length(mm) 1.57
Grid center line dia.(mm) 5.13
Typical hole Min. 1.5 B
diameter(mm) Max. 2.0
. Length 15.2
Matrnx(mm) :
Width 15.2
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Table 4 Location of gages

B Pipe I ocation Di?,tance from. the center
line of welding (mm)
A Inner surface 10, 20, 30, 40
Outer surface 10, 20, 30, 40
. Inner surface 10, 20, 30, 40
Outer surface 10, 20, 30, 40
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Fig. 4 Relation of relieved strain versus hole depth
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