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The development of On-line Model
for the Prediction of Effective Strain Distribution
by Non-dimensionalization on FEM Basis

S. H. Kim*, J. H. Lee* and S. M. Hwang*
Mechanical Engineering Department, POSTECH*

Abstract
In this research on-line model for the prediction of the effective strain distribution in strip on finishing mill
process is presented. To describe the effective strain distribution in strip, three guide points and a distribution
fitting variable are used. On-line models to get these points and fitting variable non-dimensionalization method
and least square method were used with FEM simulation results. The model is developed using strip only FEM
simulation as reference sets and compared with roll coupled FEM simulation results as perturbed sets. The on-
line model to describe effective strain distribution shows good agreement with coupled FEM analysis results

Key words : Finishing mill process, Effective strain distribution, Non-dimensionalization, On-line model
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Fig.2.1 Roll and strip boundary conditions for FEM simulations
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Table 3.1 Reference sets (Strip only)

Simulation sets The range of C,
o kN | mm® 0.1% carbon steel C, 147.7~1834667.7
R mm 400 C, 0.046 ~132.87
V. mm | sec 1000,4000,8000,12000 C, —0.2477~0.024
s 1,2,3.4,5,6,7 C,(w) 2.5~37.5
r 0.05,0.1,0.2,0.3,0.4,0.5,0.6 C.(T) 800~1200
u 0.2,0.3,0.4
T °C 800,900,1000,1200
q, W | mm’ -100,-50,—20,10
k. W/mm'C 0.02
oC. J ! mm’°C 0.0068
Total number of sets = 6827
Table 3.2 Perturbed sets (Coupled analysis)
Simulation sets The range of C,
o kN | mm* 0.155% carbon steel C, 948.14~187500
R mm 400 C, 4.48 ~1863.26
V. mm [ sec 3000,6000,9000 C, -0.35~0.007
s 2,3,4,5 C,(w) 2.5~37.5
r 0.2,0.3,0.4 C.(T) 800~1100
u 0.2,0.3,0.4
T °C 800,900,1000,1100
H. W/ mm*°C 0.04,0.06,0.1
k, W | mm°C 0.03,0.05
pC, J /! mm’°C 0.04,0.06,0.1

Total number of sets = 5785
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Fig.4.1 Effective strain distribution (type 2)
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Fig.4.2 Effective strain distribution (type 1)

ESl = .f6(s’r,,u’C1)C3) where -f6 = z (gijklmn )sirj,UkCllC3m

iyj.k,d,m
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Mode] Equation (E_M)
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Comparison with Coupled Data(type 2} Mode! equation detivation (Strip only)
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