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The Analysis of Welding Deformation in Large Welded Structure by
Using Local & Global Model
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*Welding Research Part, Institute of Industrial Technology, Samsung Heavy Industries Co. Ltd., Geoje-si 656-710 Korea

Abstract

Some industrial steel structures are composed by components linked by several welding joints to constitute an
assembly. The main interest of assembly simulation is to evaluate the global distortion of welded structure. The general
method, thermo-elasto-plastic analysis, leads to excessive model size and computation time. In this study, a simplified
method called "Local and Global approach” was developed to break down this limit and to provide a accurate solution
for distortion. Local and global approach is composed of 3 steps;

1) Local simulation of each welding joint on a dedicated mesh (usually very fine due to high thermal gradients),
taking into account for the non linearity of the material properties and the moving heat source.

2) Transfer to the global model of the effects of the welding joints by projection of the plastic strain tensors.

3) Elastic simulation to determine final distortions in global model.

The welding deformation test for mock-up structure was performed to verify this approach. The predicted welding
distortion by this approach had a good agreement with experiment results.

* Corresponding author : kb1221 jang@samsung.com (Received July 6, 2004)
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Fig. 3 Forced fit-up for alignment before welding
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Table 1 Welding conditions

Pass |Ampare| Voltage | Velocity | Leg length|Method &
No. | (A) V) | (mm/s) | (mm) | Material
BUTT
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(a) Butt joint
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(b) Fillet joint

Fig. 8 Analysis result of local model(Equivalent
plastic strain distribution)
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