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Abstract In shipyards, a large number of dog-pieces are used to align welding joints and prevent welding deformation
in the block assembly stage. The huge working man-hours consumed in the working process of dog-pieces impedes
the productivity growth of shipyards. In this study, an analysis method based on the experimental results was proposed
to simulate the welding deformation of butt joints with a dog-piece setting. The simulation of welding deformation
of a hull block joint was performed using the proposed analysis method. Finally, the proposed analysis method can
be used to establish guidelines for the proper use of dog- pieces in the block assembly stage.
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[Table 2] Butt welding conditions [Table 31 Comparison of max. displacements in x-direction
Ttem Value Unit [mm]
Current 210 - 270 A B01 BO2 B3 B4 B0
Voltage 27 - 31 A% Case 1 12.8 121 124 12.8 132
Speed 15 cm / min Case 2 75 80 80 78 77
V-groove angle % degree Case 3 37 32 37 29 32
Root gap 8 mm

[Table 4] Comparison of max. displacements in y-direction
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[Fig. 6] Finite element analysis models and boundary

conditions

[Table 5] Similarity between experiment(Case 1) and
analysis results according to heat flux radius

RI00 | RI25 | RI35 | RIS0
Angular deformations 52% | 9% | 100% | 18%
Longitudinal deformations 87% R% 9% 52%

[Table 6] Similarity between experiments and analysis
results with heat flux radius R135

Case 1 Case 2 Case 3
Angular deformations 100% 100% 1002
Longitudinal deformations 98% 95% 56%
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[Fig. 8] Comparison of welding deformations in
y-direction (L02)
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