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Development of High-accuracy Thickness and Crown Control in Hot Strip

Mill

Yuichi Tsun, Satoshi SHIMAZU, Yuichi HIrRAISHI,
Kenya FUKUSHIMA, Katsuhiro KATO and Kazuo HIRASE

Synopsis:

The construction of the new hot strip mill of 1 840 mm in width was started to replace the old one in
June, 1982 and was completed on its commercial operation on August 1, 1984, in Nippon Steel’s Hirohata
Works. The computer control systems of the mill have enabled us to achieve high-accuracy quality controls.

First, we have developed absolute mode AGC system which gives the high accuracy of strip thickness for
full strip length. The system is composed of four main functions as described below.

(1) Quick-response AGC with hydraulic screw down system

(2) Compensating control for mass flow balance

(3) Decoupling control of bender and screw down systems for gauge, crown and shape of strip

(4) Set up function for control parameters

Secondly, we have developed crown and shape control system which has high capability by adopting “pair
cross roll system” for the first time in the world and work roll bender system of servo-valve drive type.

The main functions are described below. |,

(1) Pre-set function of roll cross angles corresponding to crown schedule for each strip
(2) Feedback crown and shape control of work roll bender system within each strip
Key words: rolling; quality control; absolute mode AGC; thickness control; crown and shape control; pair

cross roll.
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Schematic diagram of absolute mode AGC
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A: Strip thickness at leading end by absolute mode AGC
B: Strip thickness at leading end by relative mode AGC

Fig. 2. Effect of absolute mode AGC.
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Fig. 3. Example of absolute mode AGC perform-
ance.
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Fig. 4. Comparison of thickness
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accuracy
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Fig. 5. Mass flow compensating control with strip
head compensating function.
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Step I: Conventional

Step II: Application of absolute mode AGC

Step [l: Improvement of absolute mode AGC

(TS< 41 kg/mm? 2.0 < :<4.0mm 900 < W <1300 mm)

Fig. 8. Example of thickness accuracy.
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Fig. 9. Pair-crossed roll system.
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Table 1.

simulation.

Crown Shape

Fig. 10. Schematic diagram of
crown control system.

Draft schedule used for crown schedule

Coil size: 1.96 mmX1 240 mm

Fi |[F2 |F3 |F4 |F5 |F6
* WR dia. (mm) 800 630
BUR dia. (mm) 1600 1480
WR curve (um) —300

Thickness (mm)

13.17 | 7.44 {4.65 [ 3.10[2.38 | 1.96

Load (t)

27832236 |2209 1875|1484 (1435

Allowable flatness range :

Edge wave (%)

Center buckle (%)

1.0y 1.8] 3.0} 3.0y 2.0 0.0

2.0 2.0| 2.0 1.0] 0.5( 0.0

Cross angle (°) 0~1.0
WR: Work Roll BUR: Back Up Roll
Clo = Cuyy— huon Aoy wrerreresrernesranes (14)
(i) 2z 57 >~ oFtER
C.=Q1- 77;) C:+ 771(1 —1) (l;l—alt) """""""" (15)

()R E 7 5 v > R OELORIER

A= § (Tt

Flat
o _ C(i—an)
hi-u

SITC, CEBWZIT v, Ac 3B EARAEBICHEL

AR, 5 &2 77 v ERERED,

IR E

LD, CEBH—WERZ V>, rIETE, hid
WETHY, IMATIEAY Y F No. TH5.
ZZTRDLRIE, "HELTBZ S5y BIXUER
EERCEDLRAY VFOY—FMERZ 59V C;TH
. CHRENE, H—WEHR I 7Y EFNVIDT—
NI UORAANRKREALIEICED. CiERDES 2 HE

ICEXDRD S,
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/
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]
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0 30
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Stand
Fig. 11. Crown schedule for each aimed crown.
= 1.0
o 7353
2 0.9 a g S ==
) 4 S ! 1
S 0.8 - Ly Aimed crown
& AT —o— 30 #m
a 0.7 os T T 4 o—40 zm
@ g SEEE —x— 50 4m
S 0.6 —-0-- 60 #m
——-70 4M
T --x-- 80 #m
I I
Fi _F2 F3 F4 F5 F6
Stand
Fig. 12. Cross angle for each aimed crown.
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