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Study on the Deformation Behavior by Spot Heating for thin plate
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ABSTRACT  During fabrication of deck house block in passenger ships, the problem of
unexpected large deformation and distortion frequently occurs. In this case, line and spot heating
method were widely used to correct the distortion of thin plate structure. Spot heating was
especially used for the case under 5mm thickness. 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 heating
methods using FEA and practical experiments for various heating time. IIn FEA, heat input
model was established using Tsuji's double Gaussian heat input mode (Tsuji, 1., 1988). 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,
simplified analysis model for deformation by spot heating was established.
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Fig.1 Spot heating and temperature monitoring
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q(r): Heat flux distribution

71 : Heat efficiency

R,: Radius of 99.8% first heat flux frame
R;: Radius of 99.8% second heat flux frame
B : Second heat flux over first heat flux

Q: Heat flux due to chemical reaction
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Fig.2 Analysis model for heat transfer analysis
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Fig.3 Comparing of analysis result and macro sections
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Fig.4 Comparing of analysis result and temperature
monitoring for heating time Ssec
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Fig.6 Comparing of deformation analysis result
and experiment
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Fig.7 Deformation distribution after line and spot heating
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