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Prediction of Residual Deformation and Stress Distribution for a
Thermo-Elastic-Plastic Beam Using a Simplified Numerical Analysis
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Abstract

Regarding the plate bending process by line heating method, in this study a simplified
numerical analysis is performed for a beam model to predict its residual deformation and
stress distribution. Using the modified strip theory and beam finite element method, a
PC-based simulation program is developed for a thermmo-elastic-plastic beam. The plate
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bending problemn can be approximately replaced by a beam model using distributed springs to
account for the effect of adjacent strips. The spring constants are chosen as the best fit with

expeniments.

In this paper, it is assumed that the temperature distribution is already given and the
temperature-dependent material properties are considered. To verify the simulation program,
the results using present numerical algorithm are compared with other published experimental
results and similar numerical studies. The comparison shows good agreement. The present
PC-based computer program also shows good efficiency in computing time.
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Fig.1 Heat affected zone and its temperature distribution for a beam model.
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