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A Study on the Characteristics of Welding Residual Stresses and
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Abstract

Ships, structures on the ocean, bridges, and other structures tend to be large by the development of
industry. These ultra thick plate were welded with large heat input, which causes welding stresses,
deformation, and buckling, so it has to be considered the weld design, safety, reliability.

The welded residual stresses were produced and redistributed due to the effect of large heat input.
The mechanical phenomenon has not been surely identified yet. In spite of the lack of the study on
the box column, there are various types of steel frame such as I type, H type, + type and O type,
used in high story building.

In this study, we performed computer simulation with two dimensional heat conduction and plane
deformation thermal elasto-plastic finite element computer program as changing the plate thickness
to 100mn, 150mm and groove angle to 60°, 45°, 30°of corner joint in box column. And then, to identify
mechanical phenomenon such as the phenomenon of thermal distribution, welding residual stresses
and deformation and to decide optimum groove angle and welding condition.

The main conclusion can be summarized as follows:

1) Since the groove angle has became cooling down rapidly due to its smaller value, the temperature
slope was steeped somewhat.

2) The tensile stress within the weldline direction stresses was somewhat decreased at the weld
metal and HAZ, increasing of the groove angle.

3) The local stress concentration of the groove angle 60° was appeared smaller than groove angle 30°.
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(b) Mesh division

Fig. 1 Model for analysis
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Table 1. Dimensions of analysis model (unit :mm)

Thickness of skin plate (t) 100 . 150

Width of skin plate (B) 600
Height of Skin Plate (H) 300

Groove angle 30° 100 50

Width }gg 28

f B °

o(wga;d Groove angle 45 150 120

o 100 110

Groove angle 60 150 170

Table 2. Chemical compositions of welding
electrode and base metal (SWS490B)

Chemical-

Composition C!Mn|Si| P| S |Cu| Al

Electrode |0.20[1.96/0.03]/0.02{0.01|0.19] -

Base Metal |0.13|1.36(0.35/0.24/0.11] - |0.31

Table 3.

Welding condition
Th(ircf;)ess CX;:;‘; © |Current(AXVoltage(V) (ci?/ii?n)
30° 1100 30 28
100 45 1300 36 32
60° 1400 40 33
30° 1200 30 28
150 45 1300 35 32
2.2 ofitd Ly 1400 40 33
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Fig. 3 Boundary condition for analysis of
welding residual stress
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