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The development of FE-based on-line model
for the precise prediction of work roll thermal profile
in hot strip rolling.
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Abstract

An, FE-based, on-line model is presented for the rapid and precise prediction of roll thermal
profile in hot strip rolling. The validity of the model is demonstrated through comparison with
FE-based off-line model which was verified by measurements. Also demonstrated is its capability of
reflecting the effect of diverse process variables.
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2. Roll temperature profile.
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Fig. 1. Energy balance in the bite zone.
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W :Strip width
L :Roll barrel
R :Roll radius

Fig. 2. Thermal boundary conditions and the finite element mesh(axi—symmetric).

331



22 A3 ¥la
A B# ol AFEE Process conditionE g Table. 1 YERHA T

Table. 1. Variation of process conditions in consecutive rolling.

Case Ntotal strip R L Ho r C Vr To w tr ti
no No. | (mm) | (mm) | (mm) | (%) |in % |[{mpm)| (C) | (mm) | (sec) | (sec)

1 (F)j 50 | 1-50 [32456| 1460 | 30.0 | 439 | 0.04 90 982 | 921 | 630 | 51.0
1-18 ]303.43| 1460 | 1168 | 204 | 0125 | 201 | 905 | 1213 | 580 | 81.0
19-32 130343 | 1460 | 10.77 | 22.0 | 0143 | 198 | 917 | 1130 | 62.0 | 86.0
2 (Fy| 76 |33-41[30343| 1460 | 922 | 245 | 0146 | 218 | 918 | 1062 | 670 | 83.0
42-50 1303.43| 1460 | 562 | 315 | 0.079 | 330 | 907 | 933 | 60.0 | 83.0
51-76 [303.43| 1460 | 1653 | 12.7 | 0.185 | 133 | 906 | 847 | 73.0 | 730
3(Fs)| 50 | 1-50 [317.85] 1460 | 504 | 254 | 004 | 421 | 924 | 921 | 63.0 | 51.0
4 @®yl T 1-42 [320.97] 1460 | 282 | 17.7 | 0.036 | 655 | 905 | 916 | 63.0 | 75.0
43-71132097] 1460 | 281 | 168 [ 0.039 | 649 | 913 | 833 | 60.0 | 81.0

x#x 1. Ntotal : No. of strips rolled, C : carbon content of the strip material.
2. tr - rolling time, ti : idling time.
3. F1 stand : Hi-Cr roll, other stands : Ni-Grain roll.
4. flow stress of the strip material was determined from Shida’s model(13)
5. roll initial temperature = 20C

Off-line model® On-line model& o] &3t &3 & =23 U] A7} Fig. 31 veht 3l
t}, '

Fig. 3-1(a). Temperature Profile Fig. 3-1(b). Temperature Profile
(Casel, Off-line model) (Casel, On-line model)
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Fig. 3-2(a). Temperature Profile Fig. 3-2(b). Temperature Profile
(Case2, Off-line model) (Case2, On-line model)
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Fig. 3-3(a). Temperature Profile Fig. 3-3(b). Temperature Profile
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Fig. 3-4(a). Temperature Profile Fig. 3-4(b). Temperature Profile
(Case4, Off-line model) (Case4, On-line model)

3. Roll thermal profile.
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Thesmal Profile (S0strip rolled. (afer cooling)) Therma) Profite (76strip rolted. (afler cooling))
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Fig. 4-1. Thermal Profile. (Casel) Fig. 4-2. Thermal Profile. (Case2)
Thermal Profile (7 1strip rolled.(aflar coofing}) Thermal Profile (7 1strip rolied.(after coofing)}
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Fig. 4-3. Thermal Profile. (Case3) Fig. 4-1. Thermal Profile. (Case4)
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