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Effect of Temperature Models on Prediction Accuracy of Rolling
Force for Medium and Heavy Plate Rolling
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Abstract The rolling force of Q235 steel (/% ; <0.22C, =<1.40Mn, <0.35S1) at each pass rolled from 200 mm
casting slab to 20 mm plate with 12 passes has been pre-calculated simulated by established three pre-calculated tempera-
ture models for medium-heavy plate to analysis the effect of rolling temperature model on prediction accuracy of rolling force
for medium and heavy plate rolling. Results show that the rolling temperature model affects pre-calculated accuraey of roll-
ing force by deformation resistance of stock ; during medium-heavy plate rolling, the accuracy of rolling force pre-calculated

4
by using rolling temperature model At =24 %( tl+()2(;?(f ) is relatively constant and the relative error is relatively small,
i.e. 0.67% ~12.41%.
Material Index Temperature Model, Q235 Steel, Medium and Heavy Plate, Pre-calculation of Rolling Force
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Table 3 3 kinds of radiation temperature-drop models
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Table 4 Regression coefficient of deformation resistance
model for steel Q235
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Table 5 Parameters of rolling process

o A HEEE/ EE/ ETE/ SSWNEE/  SSilslH HE/ A0 Ja] B
1600 mm, $#L# RABTHR T g m mm < FEAI/N (r-mn-') BHE/s EHAYS
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1 176.37 2210 23.63 1046.90 15872.00  46.08 0.5 8.0
BEH1066.9 C ]G TZSH 2 160.91 2220  15.46 1059.25 14122.00  44.88 0.5 20.7
mE s Fiom. 3 13771 2230  23.20 1032.90 17953.00  42.60 0.6  19.7
o 4 11497 2340 2274 104130 20291.00 39.60 0.5 0.0
4.2 HHEATBERLER 5 91.96 2340  23.01 1009.75 24276.00  46.80 1.0 9.5
e 6 72.04 2340  19.91 1021.75 24158.00 45.60  11.0 8.5
- 7 53.92 2340  18.13  1010.50 28633.00  50.16 .5 9.0
g P EAREL R E A TR 8 40.95 2340  12.97 1020.75 24749.00  50.28 2.0 9.5
| 152 3 3 9 31.89 2340  9.06 1024.90 23520.00 61.32 2.0 7.5
iﬁﬂ  SPHIR AR 3 i 3 i 10 25.46 2340  6.44 1016.35 22187.00 63.36 3.0 18.5
RAEFREIN Q235 M EMREL 11 22.01 2340 3.44  990.15 13972.00  53.28 45 7.0
s 2 2000 2340  2.01  953.60 10798.00  66.96 3.5 0
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Table 6 Calculated value of rolling force by 3 kinds of temperature-drop models and relatively error
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T 104690 15872 106690 15948.61 048  1065.13 16043.34 1.08  1063.61 16124.87 1.59
2 1059.25 14122  1046.90 13112.60 7.15  1042.04 13329.98 5.61  1038.14 13 506.83  4.36
3 1032.90 17953  1059.25 17279.78 3.75  1054.05 17578.64 2.00  1049.71 17832.14 0.67
4 104130 20291 103290 20291.62 0O 1012.65 21681.96  6.86 997.17 22808.90 12.41
5 1009.75 24276  1041.30 2153.62 11.28  1037.64 21786.93 10.25  1034.76 21985.89  9.43
6 102175 24158  1009.75 23698.82 1.90 1001.67 24302.94 0.60 995.97 24738.14  2.40
7 1010.50 28633 102175 24611.31 14.05 1016.09 25035.54 12.56  1011.92 25352.29 11.46
§  1020.75 24749  1010.50 23988.28 3.07  1002.36 24577.19  0.69 996.61 25002.25  1.02
9 1024.90 23520  1020.75 21697.27 7.75  1011.75 22260.33 5.32  1005.15 22698.26 3.49
10 1016.35 22187  1024.90 19261.72 13.18 998.57 20767.67  6.40 978.98 21963.62 1.0
11 990.15 13972  1016.35 12600.53 9.82 998.95 13264.26  5.07 986.30  13765.00  1.48
12 953.60 10798 99015 9317.22 13.71 984.28  9478.32 12.22 980.43  9585.60 11.23
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