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Residual Stress Analysis of Hot Rolled Strip in Coiling Process

J. M. Koo, H. J. Kim, J. K. Lee and S. M. Hwang

Abstract

Hot rolled strip is cooled by air and water in Run-Out-Table. In this process, phase transformation and shape
deformation occurs due to temperature drop. Because of un-ideal cooling condition of ROT, irregular shape deformation
and phase transformation arise in the strip, which affect the strip property and lead to the residual stress of strip. And
these exert effects on the following processes, coiling process, coil cooling process, and re-coiling process. Through these
processes, the residual stress becomes higher and severe. For the prediction of residual stress distribution and shape
deformation of final product, Finite element(FE) based model was used. It consists of non-steady state heat transfer
analysis, elasto-plastic analysis, thermodynamic analysis and phase transformation kinetics. Successive FEM simulations
were applied from ROT process to coil cooling process. In each process simulation, previous process simulation results
were used for the next process simulation. The simulation results were matched well with the experimental results.

Key Words : Run-Out-Table, Phase Transformation, Deformation, Residual Stress, Finite Element Model,
Non-Steady Heat Transfer, Elasto-Plastic, Simulation.
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Fig. 1 Processing condition of ROT

Table 1 Processing condition of ROT simulation
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Fig. 2 Temperature distribution in ROT ( 10 times
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(c) Hoop stress distribution
Fig. 6 Initial state of coil cooling simulation
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Fig. 7 Temperature distribution of coil
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Fig. 8 Hoop stress distribution of coil
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