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Synopsis :

A modernization program for billet, bloom and shape products was established at
Mizushima Works generally aiming at streamlining the complicated crisscrossing of
inprocesses from the two continuous bloom casters to the succeeding rolling mills. A new
billet mill, which was a significant part of this modernization, was brought into operation
in February, 1984. The billet rolling facility has the "roll-chance free" function in order
to realize continuous and synchronized production between the continuous casters and
the new billet mill. This new factory has realized drastically labor-saving and
rationalization of handling and transporting by several new techniques, such as the
highly computer controlled vehicle (HCCV) system, quick roll changing system, and
automatic shipment system for round billets. Operation and information processing are
fully computerized over the entire process from steelmaking to billet shipping. Operation
of the new billet factory has brought much benefit in energy and laborsaving, high yield,

higher productivity, and so on.
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Revamping Billet Mill for a Continuous and Synchronized
Operation between Steelmaking and Rolling with

Roll-Chance-Free Function
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Synopsis:

A modernization program for billet, bloom and shape products
was established at Mizushima Works generally aiming at streamlining
the complicated crisscrossing of inprocesses from the two contin-
ucus bloom casters to the succeeding rolling mills. A new billet mill,
which was a significant part of this modernization, was brought into
operation in February, 1984, The billet rolling facility has the “roll-
chance free” function in order to realize continuous and synchronized
production between the continuous casters and the new billet mill,
This new factory has realized drastically labor-saving and rationaliza-
tion of handling and transporting by several new techniques, such as
the highly computer controlled vehicle (HCCV) systern, quick roll
changing system, and automatic shipment system for round billets,
Operation and information processing are fully computerized over
the entire process from steelmaking to billet shipping. Operation of
the new billet factory has brought much benefit in energy and labor-
saving, high yield, higher productivity, and so on.
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Table 1 Product specifications

Materials C.C. blooms Thickness Width Length
270 mm x 340 mm x 4 500~12 600 mm
300 mm x 400 mm x 4 500~12 600 mm
400 mm x 560 mm x 4 500~12 600 mm
Ingot H~25 ¢t
Product Round billet 110~450 mm
dimensions Square hillet 82~500 mm
Beam hrank
Capacity First stage 120 000 t/month (at 270 t/h})
. Second stage 150 000 t/month (at 310 t/h)

* Mill capacity depends upon continuous casting capacity
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14 Automalic press
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22 Automatic condittoning device

23 Magnetic particle detection device
24 Shipping deviee
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Fig. 1 Layout of the billet mill
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Table 2 HCCYV specifications

Equipment Maker Unit Specifications
HCCV Toshiba 6 Type : Motor car of bogie type
with heat-insulation room
Capacity : Max. load 30t
Bloom temp, 900°C
Buggy : Inside width 1 800 mm
Inside lengih 13 300 mm
Speed : Straight 250 m/min
Traverse 60 m/min
Drive system :
Power ; Dual model system
(Trolley & battery)
Drive ; Gate turn of chopper
(Power generation)
Transmission control system :
Station -station ; Multiplexing
Station -vehicle ; Inductive radio
Table 3 Reheating furnace specifications
Equipment Maker Unit Specifications
Reheating Chugai Ro 1 Type ¢ Two separate walking beam
furnace type with 6 zones
Capacity : 350 t/h with hot charge

200 t/h with cold charge
Length of furnace : 33 600 mm
Width of furnace : 13 400 mm
Fuel : Mixed gas
Recuperater : 4 pass air rec.
& 2 pass gas rec.

Drive of walking beam :

Lift No.1 WB AC 110 kW

Lift No.2 WB AC 200 kW x 2

Traverse No.1 WB 22 kW AC-VV

Traverse No.2 WB 45 kW AC-VV
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Photo. 1 Equipments before reheating furnace
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Table 4 BD mill line facilities

Equipment Maker P Unit Specifications
Roughing Hitachi 1 ¢ Type ; 2-high reversal mill
mill i Roll size ;1500 mme x 3 400 mm
{BD mill}) i Lift : 2100 mm max.
Main motor : DC 4 000 kW (30/60 rpm) x 2

Shear Hitachi 1 Established equipment
Hot Union 1 | Established equipment
scarfer Carbide ! I
BD hot Ube ; 1 Type : Hydraulic slide type
5AW i . Brade dia. : 2 400 mmo

;: ' Brade rotation speed : 100 m/s

i . Motor  : AC 430 kW V-belt drive
Turn tahle KHI P2 - Type . Rack-pinion type

! i Table length : 28 m

i | Table width : No.1 1900 mm

i ! No.? 750 mm -
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Table 5 Finishing mill line facilities

Equipment Maker Unit Specifications
Finishing IHI 4x2 Type . Horizontal mill x 2 x 2
mil) Vertical mill x 2 x 2
(VH mill) Roll size ;950 mm¢ x 500 mm
Screw down : Motor drive
Screw up . Hydraulic drive
Main drive gear ratio : V1 stand 1/32.464
H2Z stand 1/28.277
V3 stand 1/27.388
H4 stand 1/22.958
Main motor Fuji 4 V1&H2 : AC 1 200 kW x 272/680 rpm
of finishing Electric V3&H4 : AC1 400 kW x 318/795 vpm
mill Control : AC-VVVF,
Digital ASR contro!
Roll IHI 1 Stand frame on the 4 stands
changing quick change type
device Construction :
Stand frame 2
Side shifter 2
Drawing car 1
V-stand push puller 2
Roll changing rig 2
Guide changer 6
VH hot saw KHI 2 Type . Hydraulie slide type
Brade dia. : 2 000 m¢
Brade rotation speed : 100 m/s
Motor : AC 370 kW
Bevel gear drive
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Table 6 Conditioning line facilities

Equipment Maker Unit Specifications
Cooling bed KHI 2 Type : Walking beam
for round {Be able to turn round hillet)
billet Size : 125 Wx 515 m
Max loading weight : 880t
Traverse siroke : 950 mm
C.B. for KHI 2 Established equipment
square billet from No.1 plate mill
Shot blast Shintd 1 Type : Billel turning type with
Togyo 3-rotors
Automatic Kojima 1 Type : Hydraulic horizontal press
press Pressing force : 1500t
Material: 80 mm~450 mm
Automatie Narazaki 2 Type : One wheel air hammer type
stamper Number of figures : 16
Surface Forster 1 Type : Magnetic leakage flux
defect testing type
detector Probe : Holl element
24 channel x 2 head
Facility : Depth 0.3 mm
Length 5 mm
Magnetic Shimadzu 1 Type : Billet turning type
particle Facility : Depth 0.05 mm
detection
device
Debaring Noritake 2 Type : Grinder with turning roller
machine
Automatic Noritake 2 Type : Fixed grindstone and
conditioning revercible car type
device Grindstone size : 610 mm/203.2 mm x 75 mm
Speed : 80 m/s max.
Automatie Kansai 3 Type : Swing head type
labeller Seiko
Label Kansai 2 Type : Bar code reading type
reader Seiko
Online- Kawatetsu 4 Type : Load cell type
scaler Instruments Ingot scaler 30 ¢t
BD bloom scaler 10/30 t
{Range changing type)
VH billet scaler 5t
Conditioning scaler 10t
Hot surface Hara 1 Type : Eddy current multi-probe
defect Denshi fixed type
defector Detection speed 1.0 m/s
Detection zone 1 4 surface & 4 edge
Number of channels : 84
Facility : Depth 1 mm
Profile Tokyo Koen 1 Type : 90° swing optical type
meter Denpa Source of light : Halogen lamp
Measuring range : 60~280 mm
(Round billet & square billet)
Accuracy : =70 em
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Photo 2 Billet mill line
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Table 7 Shipping device specifications

Equipment Maker ‘ Unit f Specifications
Shipping Narazaki 1 Special lifting machine and rack
device

Lifting weight : 20 t max.
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