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Abstract

Welding process generates distortion and residual stress in the weldment due to rapid heating and
cooling. Welding distortion and residual stress in the welded structure result in many troubles such as
dimensional inaccuracies in assembling and safety problem during service. The accurate prediction of
welding residual stress is thus very important to improve the quality of weldment and find the way to
reduce itself. This paper presents the simulation of welding-induced residual stress analysis to examine the
cause of cracking in the SUS-overlay welding specimen at FPSO Moon Pool structure.
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Fig. 1 Dimension of experimental model
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(c) front side 2 & 3 layer welding

Fig. 2 Proposed welding sequence

(b) back side 1 & 2 layer welding

Fig. 3 Actual welding sequence
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Fig. 4 Angular distortion of experimental model,
in mm (a) front side 1 layer-welded specimen,
(b) back side 1 & 2 layer-welded specimen
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Fig. 5 Longitudinal bending distortion of experimental
model, in mm (a) front side 1 layer-welded
specimen, (b) backside 1& 2 layer-welded
specimen
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Fig. 6 Transverse shrinkage of experimental model,
in mm (a) front side 1 layer-welded
specimen (b) back side 1& 2 layer-welded
specimen
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Fig. 7 Longitudinal shrinkage of experimental
model, in mm (a) front side 1 layer-
welded specimen, (b) back side 1 & 2
layer-welded specimen
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(a) load step = 1

(b) load step = 12

(c) load step = 18

Fig. 8 Changes over time in the analytical model
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Fig. 9 Experimental model of SUS-overlay weld

(c) hydrostatic pressure stress contour(o,)

Fig. 10 Residual stress distribution of present
specimen model
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