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Development of Hot Rolling Process Analysis
Simulator and Its Application (II)

W. H. Lee and S. R. Lee

Abstract

The endless hot rolling has been focused as an innovative process technology for increasing the pro-
ductivity drastically and reducing the imperfection of quality in hot rolled steel strip. To realize it in
actual mill, a lots of new facilities such as bar coiler, movable LASER welder and high speed strip
shear should be equipped. And also it is necessary to develop the control technique for changing the
roll gap and rolling speed during rolling, which is named as Flying Gap and Speed Change control
technology. To prevent a strip rupture caused by excessive tension, it is very important to minimize
fluctuations in strip thickness and in tension during FGSC control. In this paper, the mathematical
model for FGSC control algorithm was suggested and dynamic simulation is performed to accertain the
effect of suggested control method on fluctuations in strip thickness and tension. For endless hot
rolling simulation, a lots of FGSC control situations, for instance

- strip thickness change from strip to strip

- strip width change from strip to strip

- carbon content change from strip to strip
are considered.

Key Words : Endless Hot Rolling, Simulator, Flying Gap and Speed Change, Automatic Gauge

Control, Looper, Rolling Force
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1. Strip folding in head-end
2. Duplication of strip in tail-end
3. Insufficient cooling in head-end

Fig. 1 Examples of trouble occurred in batch hot rolling process
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Fig. 2 New facilities required for endless hot rolling process
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mass flow constant rule
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Calculation of strip thickness at
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not good

| Determination of each stand roll gap I

Fig. 3 Flow chart for finishing setup calculation
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(a) conventional hot rolling process

(b) endless hot rolling process

Fig. 4 Schematic diagrams for the hot rolling mill setup
control system
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Table 1 Roll gap and rolling speed change strategies during the welding point goes through the

whole stands

Stand No. ‘
welding potry 1 2 3 4 5 6
position
Before roll gap Sla S2a S3a S4a S5,a S6,a
No.l stand | rolling speed | VRla VR2a VR3a VR4a VR5a VRé6a
roll gap Sic S2a S3a S4a S5.2 S6,a
No.l stand
rolling speed VRle |a2-VR6b | a3-VR6b|ad- VR6p |a5- VR6b| VR6b
roll gap Sip S2¢ S3a S4a S5,a S6a
No.2 stand -
rolling speed VRi12 VR2c |a3-VRsb|a4-VRep |a5- VR6b| VR6b
roll gap Sip S2b S3, S4, S5 S6,
No.3 stand g ‘ : 2 i
rolling speed VRL3 VR23 VR3c |a4-VR6b|a5- VR6b' VR6b
roll ga Sib S2b S3b S4 S5 S,
Nod stand i £ 2 i
rolling speed VR14 VR24 VR34 VR4c |[a5-VR6b| VR6b
roll gap Sib S2p S3b S4b S5, S,
Nos5 stand —— : -
rolling speed VR15 VR25 VR35 VR45 VR5,¢ VRé6Db
roll gap Stb S2b S3p S4p Ssb Séb
No.6 stand . where ai = 22
rolling speed | VRLb VR2b VR3b VR4p VR5) VR6b R6a
3.4 SH5I} DB AR AHEO| M| #Y e 3Rk oA 2ded Egahe Agde
SHE 37t i 2€Ed EEHE o, (1) 2HEE X Zo] BAERe] wAglo] Zulz T3 mdo] A
g3k A5 (up-stream )& 2Hz9] 4 A= BT 2 AR gug S flo] S 2 ®Aol shssitth
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1) 29ze] B4 S, 2 FE 5, 2 WAs dr (AA7NA, j=1~5)2 HAZ},
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SHE byl N2 o1 F 2HEE 53948 wejct ¥ Wk EA A& APYXE HAH o 3t= 7HE
7= olof 3t} $HY x7t EHFQ AWEE | g 3 Table 1o &.9Fsted YERAIUT
2 oln] $H%7} B 2R | 2 Brl809, 894
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Table 2 Basic rolling conditions for endless hot rolling process simulation

tems Stand No. 1 2 3 4 5 6
Entry thickness (mm) 3095 | 1449 781 5.06 3.56 269
Exit thickness (mm) 14.49 7.81 5.06 3.56 2.69 221
Forward tension (N/mm®) 0 4.1 53 6.7 78 95
Backward tension (N/mm’) 4.1 53 6.7 78 9.5 0

Looper angle (deg) 20

20 20 18 18

Strip temperature  (°C) 1021
Catbon content (%) 0.107
Width (mm) 1243
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Table 3 Rolling conditions for FGSC control simulation

Case Changed item Leading coil Following coil
I Final thickness 221 (mm) 2.3 (mm)
i Final thickness 221 (mm) 2.1 (mm)
I Strip width 1243 (mm) 1200 (mm)
v Carbon content 0.107 (%) 0.05 (%)
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