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Synopsis :

A new type of coil annealing furnace for silicon steel products started operation in
October 1979 at Hanshin Works of Kawasaki Steel Corp. It helps save both time and
money substantially and contributes significantly to quality improvement. This furnace
is a rotary furnace equipped with muffles. The annealing temperature is 1200°C and a
pure hydrogen gas is used to get a good glass film and purification. Hydrogen gas which
has leaked from the muffles into the heating zone is burned in the furnace with excess
air, and the hydrogen gas which has leaked from the muffles into the cooling zone is
diluted with air and made incombustible. The new-type furnace saves 20% energy
compared with the conventional batch type furnace and also shortens the cycle time by
30%. Coil annealing is a critically important process in the manufacture of
grain-oriented silicon steels. By using this new equipment, the production system and
operation technology have been successfully established for producing silicon steels

with high productivity at low cost.
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Rotary Furnace for Silicon Steel

Kimio Maeyama, Takekazu Sekiya, Akifumi lzumoto, Osamu Ueda
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Synopsis:

A new type of coil annealing furnace for silicon steel products
started operation in October 1979 at Hanshin Works of Kawasaki
Steel Corp. It helps save both time and money substantially and
contributes significantly to quality improvement. This furnace is a
rotary furnace equipped with muffles, The annealing temperature is
1200°C and a pure hydrogen gas is used to get a good glass film and
purification, Hydrogen gas which has leaked from the muffles into
the heating zone is burned in the furnace with excess air, and the
hydrogen gas which has leaked from the muffles into the cooling
zone is diluted with air and made incombustible. The new-type
furnace saves 20% energy compared with the conventional batch
type furnace and also shortens the cycle time by 30%. Coil annealing
is a critically important process in the manufacture of grain-oriented
silicon steels. By using this new eguipment, the production
system and operation technology have been successfully established
for producing silicon steels with high productivity at low cost.
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Schematic drawing of KSR furnace:

Fig.1

Table 1 Specification of KSR furnace
Fquipment Type of heating or cooling Capacity Furnace length [nsulator
T No. 1 heating zone Kerosene direct burner 750 000 kcal/h 4 stacks Brick
No. 2 heating zone Electric heater 175 kW /stack 15 stacks Ceramic fiber
No. 1 cooling zone Furnace cooling — 2 stacks Ceramic fiber
No. 2 ¢cooling zone Air cooling tube 3000 m*/h (blower) 2 stacks Ceramic fiber
No. 3 cooling zone Water ccx;iing tube 60 m*/h 7 3 stacks Ceramic fiber
© Ne.d cooling zone Top edge cooling fan 200 m*/min-stack 4 stacks -
Entry and exit zone Top edge cooling fan | 200 m?/min - stack 2 stacks - B
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Fig.2 Sectional view of No.2 heating zone of KSR furnace
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Fig. 3 Sectional view of No.2 cooling zone of KSR furnace
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Photo. 1 General view of KSR furnace
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Fig.4 Sectional view of No.4 cooling zone of KSR furnace
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Fig. 3 Entry and exit zone of KSR furnace
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Fig. 6 Aimospheric gas supplying system of KSR furnace
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Fig.7 Magnetic properties of grain oricnted silicon steel
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