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Analysis of Welding Large Deformation of Thin Plate Stiffened Structure Using Idealized Explicit FEM

by Takumi Shigemasa

Abstract

Welding is widely used to assemble the steel structures such as ships because of its usefulness and strength of the joint.

However,

the welding always causes various problems such as welding deformation and residual stress. As a result, welding

may various problems such as increase of production costs and decrease of product efficiency. Furthermore, in the case of thin
plate, the buckling deformation can be caused after welding, and its straightening is extremely difficult. In the ship building,

the car deck of car carrier ship which the thin plate is applied is often buckled after welding. Therefore,

it is necessary to

accurately predict welding residual stress and develop welding procedures that minimize that deformation. .
The objective of the reported work is to investigate welding procedures to find out that which minimizes residual stress to
avoid plate buckling. A series of numerical predictions of residual stress is carried out with different welding procedures.

Moreover,

problem after welding on the car deck block of the car carrier.
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Idealized Explicit FEM which can simulate large and complicated welding distortion is applied to the buckling
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Fig.8 Distribution of welding displacement in z-direction.
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Fig.9 Shape and size of PCC model.

Fig.11 Displacement in z-direction. (Q=500J/mm)
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Fig.13 Displacement in z-direction. (Q=1000J/mm)
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