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Predictions ’of Strip Temperatures for Finishing Mill of
Gwangyang Hot Rolling Line #3

H.-J. Kim*
Rolling Technology & Prosess Control Research Group, POSLAB*

Abstract

The strip temperature history of finishing mill process is one of the most important factors to
stabilize the facilities and to achieve the better product quality including a better prediction of roll
force etc. The ultimate goal of this study is to improve scientific understanding of the finishing mill
process in the view of heat transfer science. Finishing mill cooling facilities of KwangYang #3 hot
rolling are introduced and heat transfer analyses from FET to FDT are particularly focused in this
study. Three major tasks are successfully achieved as follows: 1) The temperature Prediction Models are
developed. 2) The average absolute error is found to be less then 10 Celsius degree (about 8.5 ).
3) Prediction rate (less then +20) are 10.2% improved (80.1 2> 90.3%).

Key words : Rolling, Finishing Mill, Water Cooling Heat Transfer rate coefficient, Rolling
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Fig. 1 Diagram of Hot Rolling Process
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Fig. 2 Diagram of Finishing Mill
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Table 1 Convective Heat Transfer Coefficient of Spray Cooling

EHEZE >4 | EREVES
) (Vmin m?) (keallh m?)
50 280<w<12600 225 9wl 646
200 ST, 500 5<w<2000 493.3w0-P510000179Ts
500=T; 100<w<2000 107.23w0 8631 (y000147Ts

Table 2 Convective Heat Transfer Coefficient of Descale Sprays

EH=0 Water Flux oY EHEAE
(©) (mr2s1) (kPa) (kW/m?K)
700 £T, <1200 1.6<W <4171 196<p<490 08B Ts71 +0.116

Table 3 Average Convective Heat Transfer Coefficient of Laminar Cooling

Sd-A=

_\='i_ =

= (kcalth m?)
Pipe laminar 10553log(w)-7.08 10474 87
Slit laminar 100602Iog(w)~634107* T+ 26
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Table 4 Contact heat transfer coefficients at roll/strip interface

Heat transfer Coef., kW/m?K
Condition
no scale scale
no lubricant 29.1 ~ 349 7~ 106
water 23.3~81.4 10.6
hot rolling oil 200 ~ 460 58
hot rolling oil + CaCO 12.79 ~ 175
RPO 5.8
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Table 5 Thermal Properties of Carbon-Steel

Material co(r'l\;:l‘(l;;:lig)ity dcnsxtsy) Sp EJC/E;:K};C“
38T
689.2 +46.2¢ 00
Lo
arb M b 7830 5 for T <700 °C
c on-::::llganese 23.16+51.96¢ 100 [l+ 0.004 (T/lOOO)’] —— %%
34 2
for T >700°C
391+ 0.202(T +273)
- 7850 for T <700°C
<2,
' “Foo ¥ 586 0.46(T+273
Pl 231645196 %0 [+0004(zr1000)"] 0 00076(;’ 273))2
+0. +
for T > 700°C

3 ¥ o

o

RE 2Zo ALY F Y& WEY 2L sy st 4 W FA FY AL A
- 29 AME oz MeH 23499

2AAe 29 ARL olgdte] EEshel AEHAT

_/‘F_

47 F $7) AFo) 04m o) T WHHAD Table 69 A48 =Y 5E A3
o wz ddel meld 2YSS £RT BRY DYSRHEY 4 YA 59 A8 A
S AN =28 4 Ao

Table 6 442 AF @AY =& A8E 2d A

AsD 3Y B4

2R
Uojz H™HH IYU (2,3.49) 39475
TopH 57 At 200, 019 DY 10334
FSB 1, 2 (Scale Breaker) A& 3% 3970 (812, 797, 2361)
S1 (Scale Breaker) 38 1Y 427
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$4, S5, S6 (Water Spray) € 3% 2090

354



® surface temp. vs h
—— linear regression

10° |

104 +

108 |

Convective Heat Transfer Coefficient (W/m’K)

102 L
900 1000 1100

Surface Temperature (°C)

Fig. 4 Surface Temperature vs. Convective Heat Transfer Coefficient for FSB
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Fig. 5 Surface Temperature vs. Velocity for FSB
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Table 7 'Regression Correlation for Each Water Cooling Devices

ol AFEE Y A=
FSB lonly or FSB 2 only ~ 10721571 (P WBIEED a0
F‘SB 11 2 together 10—123356 . 100.01223‘9") . V2§$35
S1 (Scale Breaker) 1003082 1 gROUSETs  pr0S0ID
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Table 8 1D Model errors for 1472 coils data

2F 4y
2o & B3 8.49°C
& Ao 2xt 51.08 °C
9 Huy 23t -39.30 °C
2l 2 5% 0B AEE : 30.7%
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Table 9 Errors for 887 coils data from various models

25 7|2 FSU N ey

Ay X B4 12,57 °C 9.20°C

el o] &b 36 °C 47.80 °C
9 At} 21k -61 °C -44,20 °C

Ao i sz 0Tk A& 34.9% 37.4%
A 2z} 105 DR HEE 57.6 % 65.2 %
o 23} 20 DI HEE 80.1 % 90.3 %
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sl | —— @surface 1 I
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Fig. 6 A Example Result of New Model
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