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The Development of On-Line Model for the Prediction
of Strain Distribution in Finishing Mill by FEM

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

Abstract

In this research, on-line model for prediction of effective strain distribution in strip on finishing mill process is
prescribed. It has been developed using several selected non-dimensional parameters and previously made average
effective strain model via series of finite element process simulations. A& was introduced to describe the effective
strain distribution in strip. To confirm adequate non-dimensional variables uniqueness test was done. And to decide the
order of polynomial in on-line model equation tendency test for each variables was done. The prediction accuracy of the
proposed model is examined through comparison with finite element calculation results
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Fig. 1 Data captured points in the strip

Table 1 Comparison of measured roughness data

s [r “ R carbon | h T1 w

3-102-(03]| 400 | 0.155 0.05- | 800- | 15

7 104 mm | % 0.35 | 1300 | rad/s
h (w/mm?°C), T1(°C),
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Fig. 3 Uniqueness Test (s:4,r:0.3,B:14305,C:53)
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Fig. 4.3 Tendency Test for variable B
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Table 2 Simulation conditions (total :1728 cases)

Model Equation

S 2,4,6,7
r 0.2,0.3,0.4,0.6
7, 0.25,0.3,0.4
Hyy 0.05,0.15,0.3
k* 0.025,0.030
pC, 0.004,0.006
I 800,1000,1200

Full Expansion(169 coeff's)
T T T

23 T

o5

Fig. 5 Comparison between model and FEM

Table 3 On-line model coefficients

00000 . 14238E+02 100001 -.438776-01 00010 -.99180E-01
100100 ~.80104E+02 101000 | ~.76102E+02 £10000 —.72471E+01
00002 .32231€-03 00011 -.47529e-03 00020 . 28654E-03
f00101 .2B065E+00 | 00110 . 46260400 100200 . 10976E+03
101001 .53108EH00 101010 . 74376E+00 01100 .42874£+03
110001 -. 17573601 10010 . 151826-01 £10100 . 38550E+02
11000 43754E+02 £20000 . 125826401 100012 .29954E-05
20211 ~.33692E-03 20220 .21403E-04 21012 -.28336E-06
21021 ,22310E-06 f21102 .35388E-03 f2un . 14247€-03
21120 .29497€-04 21201 ~. 15147E-01 f21210 . 18748£+00
130012 -.305426~-07 130021 . 2162907 30102 . 92658E-05
3011t -.604256-04 | 30120 .22208E-04 130201 ~.64966E-02
30210 —.93850E-02 131002 | -, 11067E-05 131011 27094E-05

131020 .47464E-06 | 131101 .71808E-02 £31110 . 44784E-02
131200 .33410E+01 £00000 100000




