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New Process Technology for High-quality and High-productivity Continuous Casting
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Synopsis :

Kawasaki Steel recently constructed two new slab continuous casters. In order to
realize the concept of high quality, high productivity, reduction of resources and energy
consumption, newly developed equipment were introduced based on the process
technologies that had been accumulated in Kawasaki Steel for a long time. The new
features of the casters are as follows; (1) High quality and high productivity by adequate
design of machine profile, (2) Reduction of resources and energy consumption by
tundish hot recycle system and the latest equipment technology, (3) High productivity
by automated operation, (4) Quick and steady hot slabs supply to hot strip mill by new

delivery system.
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Kawasaki Steel recently constructed two new slab continuous casters. In order to realize the concept of high quality, high
productivity, reduction of resources and energy consumption, newly developed equipment were introduced based on the
process technologies that had been accumulated in Kawasaki Steel for a long time. The new features of the casters are
as follows : (1) High quality and high productivity by adequate design of machine profile, (2) Reduction of resources and
energy consumption by tundish hot recycle system and the latest equipment technology, (3) High productivity by automated

operation, {4)
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Quick and steady hot slabs supply to hot strip mill by new delivery system.
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{Target of construction)

(Target of process technology)

{Equipment}

Prevention of inclusion
Prevention of internal crack
Prevention of surface crack

1. High quality & high
performance

Design for optimum
machine profile

Vertical bending machine profile
{Vertical mold, small roll
pitch, multi-point bending,

multi-point unbending)
Width centrol for
secondary coaling water

H Prevention of
inclusion & bubble
Flatness of slab surface

Design for mold
with multi functions

—E Flow control mold ™
High cycle oscillation

maintenance cost

by adopting new
system

Decrease of unsteady siabs | Adjusting of steel Decrease of ladle changing time |(M
temperature by ladle turret with individual
arm rotating device
Steel heating device in tundish  [{C)
' Decrease of Between casting — Tandem casting system
non-casting time Size change Remote operation of mold )
—|: changing work
Remote operation of
thickness change
2. Reduction of Tﬁeduction of refractory cost | [ Tundish hot recycle system i3]
Tesources and energy Reduction of Achievement of long life Qil air system {Lubrication ©

system for bearings)
Apptication of SUS 630 for rolls
Roll structure

Estimation of machine life —I Equipment diagnosis system J

Quick delivery of
demand slabs

3. Smooth slab transfer
from CC to hot strip mill

Cut to short length slab

Synchronized cutting (D
by two torchs

High speed handling —{ High speed handling car %]

with self-steering wheel

[ 4. Increase of productivity J—— Automatic equipment

Cocentrated operation Automatic connecting
on the casting floor for ladle & disconnecting device
for piping & wiring
Plasma-torch handling device ©
Cocentrated operation 1 Immersion nozzle
for mold changing device
I Connecting part insertion device
' Mold powder feeding device
Autematic equipment for [ Automatic handling for M
tundish repairing work remained steel in tundish
L{ Automatic changing device )
for sliding nozzle
U Automatic equipment Remote operation from I+ Automatic slab handling crane
for slab delivery yard main pulpit or slab { Slab marker
delivery control pulpit H Automatic crop cut & handling O

by secondary torch
'+ Torch dross remover

) Applied for Chiba 4 C C only
M Applied for Mizushima 4 C C only

Fig. 1 Construction concept and equipment technology
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Casting conditjons

Slaly thickness
Slab width
Casting speed

+

Solidification profile

Shell thickness
Surface temperature

¥

-+

Quality
reguiremests

Maintenance
requirements

Prevention of
internal crack,
surface crack
and inclusion

Long life of roll,
bearing and
segment frame

4

Muchine profile

Vertical zone length

Casting radius

Number of bending and enbending points
Roll pitch

Divided number of rolls

Fig. 2 Design flow of machine profile
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- (Case of 2 split rolls)
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3 (for top or bottom strand)
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Fig. 4 Roll pitch required by machine life
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Fig. 5 Temperature dependence of tensile strength for steel
grade (Strain rate : 107*/sec)
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(17 Ladle turret
{2) Tundish car
(31 Tundish tlting car
(4) Sliding nozzle exchange device
{3} Slag pot

{6} Slag pot lifting device

{7} Slag pot transfer ear

(8) Slag pot tilting  device

Fig. 6 Schematic view of tundish recycle process
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Procedure Automation
1, Mold cover open D,
2 Disconnect mold tightening device Q
3.Disconnect pipe &wire comnecting device| 15 P L diiinclng BY twoerddes O 77777
iSet crane hunger for used motd | 3 | — | | iU
5Remove used moldby Nod cramel | 7 | 0 ——— i 1
6.5ct new moldby No2 craney | 9 | 0 e
7Remove hunger for mew mold | 1 | o Lo
8 Fasten pipe &wire connecting deviee | 15 | . =i O ‘‘‘‘‘
9 Fasten mold Gghtening deviee | 1 | & E[TTTTTTY O '''''
1OMold cover close I O .....

Total time 1%

Fig. 7 Time table for mold changing
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Fig. 10 Schematic drawing of self-steering bogie

3.5 HCOBREAEBEMESE(D-liner)
ABACCTHGENIRAF 7L, BEOYHSETHIETHS
TESEE N0, IO L BUE T T, Bl 134
I E LIRS ER T B omicll, BREEEE
TEHOECEE E B G ERE R, L LTd s, BIME
5 AT AN TR E LB IR A S Il E AT 110~300 m & A3
o EaE T, HEROBE L 67% L IFEiTEN,

SOVATY ML —EROBEMRY A EREBRRT S,
EITHRC L - b HEEMICR KSR A RE L, LR
U TRIMEBICHEZ bR dw o dEad i, FOT, HEOK
FoHRONEERITL, v A OIS T R3¢ 2
BCMRME H R 2 B L2, FOREiiE Fig, W0 ISRT 7% b —
g wn—HATHA,

AFRTIE, MIGOED D K E R AmaHc—RT4L5 A
WMz 25T v a3 N b, BT LMRETYREIZ T ) v

e < EEEO)
|

Segment-5

H Segment-5
-

joe g SeETIENT T

Compressed air

Lubrication oil—%

0i! distriburer

Tank unit

Segment-9

Pressure switch

Distributor

()
()
()
()

NN

Bearing

Distributor

Mixing block

Cocling chamber
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Table 1 Effect of self-steering bogie

Conventional bogie | Self-steering bogie

Slab weight {kg) 50X 10°
Velocity (km/h) 30

Radius of curveture (m) 110~ 300

Ratio of straight section (%) 67

Lateral force, R=140m (N) 1110 4x104
Maintenance frequency 1.0(Base) 0.4
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