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Abstract

Welding deformations reduce the accuracy of ship hull blocks and decrease the
productivity due to correction work. Preparing an error-minimizing guide at the
design stage will lead to a high quality as well as high productivity. And a precise
method to predict the weld deformation is an essential part of it.

This paper proposes an efficient method to predict complicated weld deformations
based on the inherent strain theory combined with the finite element method. The
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inherent strain is determined by the highest temperature and the degree of
restraint. In order to calculate the inherent strain exactly, it is considered that
the degree of restraint becomes different according to the fabrication stages in real
structures. A simulation of a stiffened plate shows the applicability of this method

to simple ship hull blocks.
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Table 1 Size and welding condition

Welding condition
Velocity

(cm/min])

Size (mm]) vl

B/P | 2000x1500x12
Girder | 2000x400x12 | 30 | 300 36
Longi. | 2000x150%10 | 30 | 260 36
Frame| 1500%x400x12 | 30 | 300 36

(B/P:base plate)

Table 2 Cases of fabrication sequence

Fabrication sequence

Case 1 | G—L1-L2—F1—-F2
Case 2 | F1-F2-G—L1—L2
Case 3 | BE B 7184284

(G girder, L:longitudinal, F:frame)
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