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Abstract

The inherent strain method is known to be very effective in predicting the plate
deformation by line heating. Traditionally the inherent strain regions have been
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determined from the temperature distribution and the phase transformation

regions (Ac3) of welding experiments.

Since the phenomena of line heating are

similar to those of welding, the experimental results under the same welding

conditions have been applied directly to line heating analysis. The results
cannot, however, reflect the effect of heating pattern and plate thickness.

Besides, water-cooling in the actual heating process can alter the steel s

phase to martensite and shear
transformation.

plastic deformation occurs during the

In this study, the experimental measurement of temperature distribution was
substituted with a transient heat transfer analysis using FEM so that we could

obtain the temperature distribution according to heat flux models of the

heating pass. In order to consider plastic strains occurring additionally under
phase transformation, inherent strain regions were assumed to be limited to
the eutectoid temperature (Acl). Using the regions, plate deformations could
be predicted to validate our method and the results were in good agreement

with the experimental ones
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