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Analysis of fairing method of spot and line heating for thin plate

Jung Goo Park , Kyoung Bok Jang, Si Hoon Cho and Tae Won Jang
Key Words :  Spot heating(3 7}9), Line heating(’1 7} <€), Thin plate welding(2F# &%)
Abstract

During fabrication of deck house block in passenger ships, the problem of unexpected large deformation
and distortion frequently occurs. Hence, amending of these deformation become more important in thin plate
welding. The spot heating and line heating methods were very widely employed to amend deformation of thin
plate structures. Few papers are available on the working conditions of spot heating method but only little
information on deformation control. In this study, evaluation was carried out on the temperature distribution
of spot and line heating methods using FEA and practical experiments for various heating time. In FEA, heat
input model was established using Tsuji’s double Gaussian heat input mode. This model was verified by
comparing with experimental data. Also radial shrinkage and angular distortion due to spot heating were
determined and compared with experimental results. Thermo elasto-plastic analysis was performed using
commercial FE code, MSC/MARC. Radial shrinkage and angular distortion were measured using 3D
measuring apparatus. Based on these results, criteria for amending thin plate fairing was established.
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Fig. 4 FEA model of spot heating analysis
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Fig. 5 Heat flux distribution for heat input.
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Fig. 7 Compare with experimental and FEA results
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Fig. 11 Experimental result of deformed shape of plate
by spot heating
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Fig. 13 Experiment for temperature measurement for line
heating
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Fig. 14 FE model for 100mm line heating
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Fig. 15 Temperature distribution of 100mm line heating

¥ 15 = A7Fdel gis) 23 Ao} s A
o] vl E YeEpdY. & di= 0, 20, 50, 100mm <]
4 3o HAsG o dAYE Fa3 Lo A
Azpe} | Aye vl & dAs L JdSS &
T ATt

a9 16 4 @nE vhehia gtk @b
ME Aol W BEIAA @y EW AW
AGE T e B 5 ek dol $EHA Ra
W, she] 2w o] o8 E ] golst
ol WA W3 o) Ba AuFel WA



1.569e+

8.8442+001

1.995e+001

heat-load

Fig. 16 FEA results of line heating.
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Fig.17 Comparison with experimental data and FE result
of 100mm line heating
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