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Technology for the Development of Hot Direct Rolling
in Hot Strip Mill
Isao TANIGUCHI, Atsuhisa TAKEKOSHI, Michikiyo MATSUMOTO,
Masaharu Y AMAMOTO, Ken KURIHARA and Hisatomo EDA
Synopsis :

In NKK Fukuyama Works, Hot Direct Rolling (HDR) process on No. 5 continuous casting machine and No.
2 hot strip mill is operated for the purpose of the saving of the energy and the materials, and the manpower.
In the hot strip mill, the process is maintained by the technology of the prevention of temperature going
down such as the heat insulating cover, the induction heater, and the technology of the schedule free rolling
and the equalize of the product ability between the continuous casting and the hot strip mill, and the new
computer system which controls these. By the achievement about each technology, the large quantities of
production by HDR is operated stably, and the effect of the improvement about the quality is obtained.
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Table 1. Shape and materials of heat insulator.
Item Upper heat insulator |Lower heat insulator
,_6.4m/section -
Shape of ToOOTE Nt
heat insulator 2m T '
= base Head f
eader o
Table roller| -
i I
Insulator H=250mm Wiper cooling water
Outside teel plate
i ron—=-Ceramic
Materials of o fiber (t=50) - =
: (Same)
heat insulator Stainless
thin plate
100 o Bar edge heater Stopper
80\ H.emI
Q0 insulator
> Egea° 88°C/
le] X=88°C/min
80 'Q
g
Touch sensor Nose up sensor
70 I for shunting

6\
[o]
X=60°C/min

Bar thickness ;32~34 mm
Bar width ; 800~1000mm
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Thermal run down on the delay 'rab<le (°C/min)

Fig. 1. Effect of heat insulator.
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Fig. 2. Layout of bar edge heater.

Table 2. Specification of bar heater.
Item Specification
Type Induction heater
Capacity 2 400 kW (2 800 kW max;
Frequency 500~1 000 Hz (Variable -
. : Bar thickness :22~65 mm
Heated material Mild steel <Bar speed  25~85 mpm
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Table 3.

Microstructure of steel.

Bar edge heater Used

Unused

Coil size

t1.20mm x W930mm

ti.20mm x W930 mm

Position

Microstructure
of ferrite

£ 100-Q

> Bar thickness : 30mm

£ I~ Gap between upper coil

S5 80—6—— and lower coil: 84mm _|

=5 Power : 2400kw

5L Frequency : 500 Hz

Qo Lap . 90mm

8 § 60 T Heating time: 4.4 sec |
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Fig. 3. Temperature rise of bar edge.

BlERy. HA-MBAEEOHERIZL Y = » VEHOMNX
RAEER L, KiEZMELEDRIEOND.

3. RHET -7 -3

HDR # %M ERS A -2, $E HE, WK
ME2 EOELEFEOHK ZEL T, WHbWLAF Y 12—
TN —FREDOERSARTH D, Do EFEE
BE VSB(N—F 4 AN R —L-TL—h—=) D
s E EML /.

3-1 T LEE#NE

HDR KEFEHRETCE, F-—-REEEsEAL T2
R I L TR S F SIS S A LEN B D, B
> HDR #F & KPR oG 8 b 0 B IC 34 L 9 2 HEHE
Uy AERIZOHIE LA IThRiER 5%, LaL, [
—EKEELPLHRIES > ¥ 2 EEL2T) &t Lo —2
O— VIREFESEEL, HTa 71 —NICEEELS
ATWwi, 22T, fHEEEROUE 2T, R LY
BEFEDO KX D07 FA~F7T D4 2% ¥ FiZ £200 mm D

50mm from edge IOOmm from edge ||SOmm from edge |IOOmm from edge

Table 4. Specification of WR shift mill.

WR shift mill Conventional mill

1 | Stands F4~F7 —

2 | Shift stroke + 200 mm —

3 | Shift power Hydraulic —

4 | Shift speed 5, 40 mm/s —

5 | Accuracy of shift set +3 mm —

6 | Bending force 0~233 t/chock 25~95 t/chock
7 | Work roll diameter 650~756 ¢ 700~809 ¢

8 | Back up roll diameter 1370~1570 ¢ 1370~1570 ¢
9 | Work roll barrel length 1830 mm 1780 mm

10 | Work roll total length 5190 mm 4 030 mm
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Table 5.
rolling the strips with same width.

Example of improvement of the roll wear and thickness profile after
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Fig. 4. Productivity of CC and HOT.
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AFC : combustion control of
reheating furnace
AWC : Automatic width control
AGC : Automatic gauge control
CPU-2 CPU-3 CPU-5 ALC: Tension control of
(AFC) (AWC) (AL C/DBM) finishing. mill
[384KB]) [128KB] [2MB]) DBM: On-line sottware
development
L | T3 _ b
X A X
-
P .6 ﬁ X3 X5 CPU name
CPU-1, 4, 5
PC -1 PC-2 PC - 3 PC - 4 PC -5 TOSBAC-7/70G
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[sc-1] [sc-2] [sc-3] [sc-4| |[sc-N]
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measuring
instruments
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Fig. 5. Configuration of process control computer system in Fukuyama No. 2 hot strip mill.
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Fig. 6. Data communication of the computer
system.
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ule control.
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Predict strip temperature ot exit Adjustment of strip

(thickness,crown) | (femperature)

Learning calculation of Finisher

Set up calculation of Finisher —I
0]
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with volumetric velocity constancy

1
Calculate adaptive controll Re-calcutation of models using
value for next strip rolling data
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¥

r Rolling forces J- -{ Rolling forces ]
[

b

lDeTermine W.R. shift movement I
)

shape roll wear

Predict strip thickness crown and {

roll heat expansion

NO |Adjustment of
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Is strip shape flat? bender forces
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) NO |Correction of
drafting schedule—J
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[ Calculate roll gaps |

of Finisher speed at exit of F7
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<
YES .
I Caluculate rolling force | Onfllne
¥ adjustment
of models

|Roll wear and heat expansionw
¥

| Roll thickness crown I"“‘ Strip thickness crown and
shape
|7Gcge-me1er equation J- -|Error of gage meter equation

|

Filing rolling data and results of
model calculations

O Mill set-up U

@ Rolling data (Lood,Speed,Gup,Bender,etc,)l()ff—line adjustment of modeIsJ

Fig. 8. Configuration of finisher set-up model.
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Fig. 9. Accuracy of models.
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Fig. 10. Average width drop of coil top.
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