=] st=EA4I7I3ES K], M 25 A H 13,2016
Transactions of Materials Processing, Vol.25, No.1, 2016
http://dx.doi.org/10.5228/KSTP.25.1.61

61

2ol ST ZFadef H Zzoel o F
-Partll: =4 29 JH&
OIR A . EAHRH

Prediction of Steady-state Strip Profile during Hot Rolling
- PartIl : Development of a Mathematical Model
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Abstract
In the current study, we present a new model for the prediction of the strip profile and the residual stresses. This new
approach is an analytical model that predicts the residual stresses from the effect of post-deformation. Since the residual
stress cannot exceed the yield strength of the material, post-yielding may possibly occur in the post-deformation zone prior
to the strip reaching the steady-state zone. The prediction accuracy of the proposed model is examined through comparison

with the predictions from 3-D finite element (FE) simulations.
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Fig. 1 Representation of thickness and strain at the roll
exit and at the steady-state zone
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Fig. 3 FE simulation of strip in flat rolling

Table 1 Simulation conditions

width [mm] 1000.0
strip entry thickness [mm] 9.07
exit thickness [mm] 6.04
entry [um] 0
strip crown
roll exit [um] 60
diameter [mm] 616.37
work roll
velocity [mpm] 340.0
0.2 4
= FEM
Model

z

o (KN/mm”)

03

T T T T T T T T T T
0 100 200 300 400 500
Lateral position x (mm)

Fig. 4 The residual stress profile appearing in the
steady-state zone
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Fig. 5 Thickness plastic strain distribution at the steady-
state zone
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Fig. 6 Predicted strip profile at the roll exit and at the
steady-state zone
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Table 2 Process conditions, a finishing mill
bar thickness = 45.36mm, width = 1682.8mm
h WR dia. bender force pair cross roll force
[mm] [mm] [ton/chock] angle [degree] [ton]
F1 | 25.74 | 806.44 27.3 0 2624.4
F2 | 14.74 | 786.12 37.8 0 2602.4
F3 | 9.12 763.99 67.2 0] 2256.6
F4 | 5.81 630.25 60 0.24 1728
F5 | 4.23 604.43 63 0.25 1425
F6 | 3.33 622.93 49.5 0.19 1084
F7 | 3.02 669.15 53 0.09 774
3 (post-yielding)o] St e o] & = oA 2
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