oroiz(mel 0lHHA, OIFH, BAS H
sl=a7lEsE CiEI24515 1999 pp57~65

Strip Tailg Z§&E EHXt Z4LE QI8
HF 2T 0[E Mo Ex g

A%

LMY E YA F
I&E, F)oUys
EENEDT

= e
ff—‘ oM
Hﬂ mﬁ

| 7
X

Coiling Temperature Control of Strip Tail
for Minimizing the Deviation of Mechanical
Properties
in Mini-Mill Process

J. J. Ahn and Y, H Seong and G, J, Baek
Thin Slab Quality & Technology Team, Mini-Mill Dept,
Pohang Iron & Steel Co,, Ltd.

Abstract
This document illustrates the way to control of coiling temperature(CTC) of strip tail part in minimill process.
The coiling temperature(CT) is very important fact in hot rolling process because the mechnical properties of strip
depend on it. In mini-mill process, the speed pattern of rolling is different from that of conventional hot rolling.

We have a lot of difficulties in controlling the coiling temperature at strip tail part, because after the strip tail is
passed out the final stand. it's impossible to control the coiling temperature by using coiling speed. So
we have CT deviation in thin gauge, about 160°C below in comparison with target CT. It's clear that deviation of
mechanical properties(tensile strength, vield ratio etc) of strip to direction of length is so large, so we could not
produce middle carbon steel, like this temperature condition.

New coiling temperature control of strip especially in strip tail was developed. An innovative method for
calculate the deceleration speed of strip tail has been implemented in CTC program, so called "Coiling Temp-
erature Control for Strip Tail". By using this, we can control the coiling temperature of strip tail within +207 in
comparison with target CT. Also we crald produce middle carbon steel by improvement of ¢iling temperature

control.

Key words : Strip Tail Control. Coiling Temperature Control, Mechanical Properties
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Fig. 1 Comparison between ISP and CSP
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Table 2. Comparison of Equipment btw CSP and ISP

A

8 = SP)
EAF Twinshell 1J((DC) Twinshell 2J|(DC)
Steel | yolume of EAF 150 Ton/Heat 130 Ton/Heat
Making | ong Refining 2LF + 2 B/B Stand 2LF +2VTD
No. of Caster 1M/C - 1Strand 2M/C - 2S8trand
Type of Mold Funnel Parallel/Crown
Mold THK 50~60mm 85mm
_ (Funnel Part) (170~180mm) (125mm)
Casting Slab THK 35~50mm 67.5mm
Width 1220~1676mm 900~1350mm
Casting Speed 8.1m/min 4.5m/min
(Spec.) *5.0m/min (60mmt)
Intermidiate Tunnel F'ce Edge Heater T
Rolling ] Descaler(RSB)
| RU (2 stands)
/ | IH + Acce. F'ce
I Coil Handling System
Finishing Descaler(FSB) Descaler(FSB)
Rolling FM (4 Hi - 6 Stands) FM (4 Hi - 5 Stands)
ROT(Cooling) ROT(Cooling)
Down Coiler Down Coiler J
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Fig. 2 The Cooling Equipment of ROT in Minimill ofler

Table 3. The Specifications of Cooling Equipment

Length(FDT ~ CT) 6191 m
[ Cooling Zone 40m
Volume of Overhead Tank (m*) 94
Flow Rate (m*/hr) 5,500
Top Hair-Pin Laminar
Header Type
Bottom Pipe Laminar
Headers/ Top 1~14 Bank:2, 15~ 16 Bank: 4
Bank Bottom 1~14 Bank:5, 15~ 16 Bank: 6
Top 22
Control Unit
Bottom 20

2.2 w1 ]l Pz} #lo](Coiling Temperature Control) 7}.&

FAstE AL £9 A, AR Q9 K
Z7] A A, AAF FTSY AZE Stand
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|cTC Initial Set-up |
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Fig. 3 The Method of Cooling Control
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Fig. 5 The Deviation of Mechnical Properties due to
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-63-



TK @ A2 54 (om)
Q¢ Asde] A (kecal/mthr) ,  Lbok : WA Abe)9] A (m)
Cp @ A¥ke) vl (keal /kgT), y ¢ A9 ¥ F(kg/m')

HMD _Cooling

FDT F1

\

T~ Decel Len ™

Roll Speed - >
Strip Length of F1 Off ~ FDT Off

VX (ax2+bx+c)

F1 ———— Strip Tail

Fig. 8 The Concept of CTC Tail Control

Table 4. The Parameter of CTC Tail Control

Thickness Roll Speed Paraneter Remarks
(mpm) a b ¢

1.251<1.6 590 ~ 610 -0.0036 0.0287 0.9704

1.6=1<1.8 560 ~ 600 -0.0029 0.0272 0.9763 ™ is

1.87(<2.0 510 ~ 590 -0.0024 0.0267 0.9786 automatically

2.051<2.3 520 ~ 580 -0.0021 0.0167 0.9786 caleulated by

2.351<2.7 490 ~ 560 -0.0025 0.0226 0.9623 ¢1e

2.754<3.0 440 ~ 470 -0.0026 0.0195 0.9718

3.3.3 A4 A%

CIC wjxt xjoli: '98.89 o] F 283t Strip TailF 9 A 2= izt ddto] 7|55
U Strip Taild- 15 EEE 20T oW Aort sl sl FEge) AR AlA shn
b bssil o Al A 2= HF &) 0.3 % o3 AT, HE Fo A 2
Profile 24 IFig. 9o AR

Table H. Targel Ratio of CIC after Adopting Tail Control
Gk t <1.6 1.6 < t<2.3

Targel Ratio() | Before('98.6) | After('98.12) | Before('98.6) | After('98.12)
(+20¢) 96.7 97.2 97.7 97.8
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Fig. 9 The Coiling Temp' after Adopting CTC Tai! Control
(Target CT: 640C, [C] 0.15, [Mn] 0.30, Thickness: 1. 5mm)
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