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Construction and Operation of New Reheating Furnace

in Plate Factory
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Synopsis:

At the plate mill factory in Chiba Works, a new continuous re-
heating furnace started its operation in January 1986. The new re-
heating furnace has three features: (1) High energy efficiency with
full-ceramic-fiber insulation of the ceiling and skid boiler, (2} Uni-
form heating of the slab for a high quality plate product with the
radiation shadowing apparatus and bottom burner, and (3) automatic
cperation by introduction of an automatic slab transfer system and
furnace computer control system. The new reheating furnace re-
duces the fuel consumption rate by 30% and the skid mark by 50%.
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Fig. 1 Layout of the plate mill line, Chiba Works
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Fig. 2 Cross sectional view of the furnace

— 27 —

Table 1 Specifications of the new equipment

Equipment

Speciheation

Continuous reheating
furnace

- Slab size B0~320ex 1920 W

%1 900~3 860% L (mm)

- Temperature

Entry ~800°C
Relieating 900~1 300°C
« Type T'wo separate walking beam type with
10 zones
- Capacity 170 t/h for cold charge, 240 t/li for hot
charge
- Furnace size 8 300 mm W x 45 000 mm/ZL
- Fuel Mixed gas (COG+ BFG) 2 300 keal/Nm3
+ Recuperator Air & Fuel
» Walking beam
drive mechanism
Lift Eccentric wheel type

Traverse Ball screw type

- Other features Charging beam {Slab charger to furnace)

Two-wall door {Charging & extracting

side)
Skid hoiler
Transfer ear
- Type Moter car with roller table
- Car speed 120 m{min

« Tuble speed 60 m/min

Depiling device

« Type slub tong type (Hydraulic drive)
» Capacity 40 t/chance
Torch fin remover
+ Type Knife type with pinch roller
» Max. cutting speed | 60 m/min
Extractor
« Type Moter driving and floor installed fork lift

» Max. eapacity 18 tfrow X 2-Tow

* l-row maximum length: 7 000 mm
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Fig. 3 Refractories for the new reheating furnace
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Table 2 Characteristics of DDC combuqtion control

Requinnents Control target New teclmology
Uniform High accuracy tem- | -I-PD control
heating | perature control «Double cross limit cont-

rol

Stability of tempera- | - Automatic ratio regula-
ture control tion

Low tempera-
ture heasting

+Dual type flow detector

-Combustion gas flow
control by damper wall

Enrergy Heat eflliciency im-
conservalion | provement

-(0;,CO control

-Furnace pressure control

Heat loss reduction

Electric power VVVF control of combus-
reduction | tion blower

PR v
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I-PD Control PID Control
Fig. 7 Block diagrams of I-PD control and PID control
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Table 3 Positioning patterns

Control
Pattern] Slab length L | Slab position Chargog Walking
. beam beam

19 1900 L Center of Individual | Individual

v e =3 860 CHB drive drive
; Constant dis- o .

. 3860< L Individual | Electrical

3 4 <4070 | tance fromthe drive | tied drive
wall

5 6000 L Center of the [ Electrical Electrical

<7000 | furnace tied drive tied drive
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Fig. 18 Fuel comsumption rate
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