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Residual Stress Analysis of Hot Rolled Strip

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

Abstract

Run-Out-Table is the region between FDT and CT. Hot rolled strip is cooled by air and water in
ROT. In this procedure, phase transformation and shape deformation occur due to temperature drop.
Because of un-ideal cooling condition, deformation of strip and non-uniform phase distribution come into
existence. This phenomenon affects the strip property and lead to the existence of residual stress. And it
exerts effects on the Coiling process, Coil Cooling process, and Un-coiling process. Through these
process, the residual stresses of strip are more larger and unbalance of these stresses become more
severe. Finite element (FE) based models for the analysises of non-steady state heat transfer and
elastoplastic deformation are described in this investigation. The analysises of thermodynamics and phase
transformation kinetics are suggested also. Using the ROT simulation result, Coiling process and Coil

Cooling process simulations are carried out.

Key Words : Run-Out-Table, phase transformation, deformation, residual stress, Finite element model,
non-steady heat transfer, elastoplastic, simulation.
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Fig. 1. Processing Condition of ROT

Fattem 1T

Bank U 0000044 4444400
Condition{ Down j0 0 0 0 0 6 6 6 666200

-p.oo

Table 1. Processing Condition of ROT Simulation

Fig.2.(c)

Fig. 2. Temperature distribution in ROT
(100 times magnification to y direction)
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Fig. 3. Schematic Diagram of Coiling

0.030293
0011272

Fig.4.(a) R-400mm Fig.4(b) R-700mm

Fig. 4. Effective Stress Distribution of Coil
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Fig5.(a) R-400mm Fig.5(b) R-700mm

Fig. 5. Hoop Stress Distribution of Coil
(100 times magnification to z direction )

Fig.6.(a) Temperature Fig.6(b) Effective Stress

Fig. 6. Initial State of Coil
(2 times magnification to r direction )

Fig.7(b)

Fig. 7. Temperature distribution of Coil
(2 times magnification to r direction )
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Fig.8.(a)

Fig. 8. Hoop Stress distribution of Coil
(2 times magnification to r direction )
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