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A Study on the Production Mechanisms of Residual Stress in Welded T-joint of Steel Pipe Member
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Abstract

Steel members have advantages of resisting torsion and axial compression. In design, residual stresses at the welded
joint of T-shape steel pipes are one of the most important points to be considered. In this paper, characteristics of
residual stresses of welded joints are clarified by carrying out 3D non-steady heat conduction analysis and 3D thermal
elastic-plastic FE-analysis. According to the results, the production mechanism of residual stresses at the welded joint
of T-shape steel pipe is clarified.

In this paper, circumferential stresses depended on thermal histories but axial and radial stresses were more
dependent on geometrical shape than thermal histories. Residual stresses in the axial direction on the lower part of
pipe member were tensile, controlled by geometrical shape. However, in case of middle part, residual stresses in all
the directions were controlled by thermal histories.
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Fig. 1 Analysis model

Table 1 Welding conditions

Voltage | Current Speed Efficiency | Heat input

28V 720A | 6mm/sec 0.9 1200(J/m)

Table 2 Material properties

Base metal Yield stress Tensile stress

SP8400 240MPa 400MPa
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Fig. 2 Mesh of solid elements

Specific heat
c(J/g/Tlx
t transfer coeff.
(3/mm2/sec/ C)x10°

Density
p (g/mm3)x10°

Heat conductivity
A{3/mm/sec/ T )x10?
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Fig. 3 Physical Constants

Linear expansion coeff.a=1.2x10°(1/C)
Poisson's ratio v =0.3
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Fig. 4 Mechanical properties of base metal(SPS400)

Fig. 5 Isothermal contour(t=220.8sec)
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