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Short Term Revamping Techniques of Blast Furnace
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Synopsis :

Both No.3 blast furnace (BF) at Mizushima Works and No.5 BF at Chiba Works of
Kawasaki Steel Corp. were relined in 1990 and 1991 respectively. The relinings were
performed in the shortest period possible, with a required time of 111 and 98 days
respectively. To complete the relining work in such short periods, the following methods
and techniques were developed and employed. For work on the BF proper, which was
the critical part of the relining: (1) Simultaneous work on separate multiple stages, (2)
prefabrication of the BF shell, (3) thin wall construction of the shaft refractory material,
and (4) mono-construction of the stave cooler and refractory material. For the material
charging equipment of the BF top, which also affected the relining period: (1)
Large-block construction method and (2) light weight supporting structure for hoppers.
In addition, a well-organized administration system was developed and employed to
ensure effective control of the relining work and manpower. As a result, the relining
work was performed in the shortest possible period as planned and reductions in

production of both BFs were minimized.
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Synopsis:

Both No. 2 blast furnace {BF) at Mizushima Works and No.
5 BF at Chiba Works of Kawasaki Steel Corp. were relined in
1990 and 1991 respectively. The relinings were performed in the
shortest period possible, with a required time of 111 and 98 days
respectively, To complete the relining work in such short periods,
the following methods and techniques were developed and em-
ployed. For work on the BF proper, which was the critical part
of the relining: (1) Simultaneous work on separate multiple stages,
(2) prefabrication of the BF shell, (3) thin wall construction of
the shaft refractory material, and (4) mono-construction of the
stave cooler and refractory material, For the material charging
equipment of the BF top, which also affected the relining period:
{1) Large-block construction method and (2) light weight support-
ing structure for hoppers. In addition, a well-organized adminis-
tration system was developed and employed to ensure effective
control of the relining work and manpewer. As a result, the
relining work was performed in the shortest possible period as

planned and reductions in producticn of both BFs were minimized.
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Table 1 Specifications of Mizushima WNo. 3 BI' and Chiba
No. 5 BF
. Ttem Mizushima No. 3 BF_ Chiba No. 5 BF

Inner volume {m?)
Top pressure (Pa)
No. of tuyeres

No. of tap holes
Hearth brick

Brick {(bosh to shaft)

Cooling device

Furnace top

Carbon {6 layers)

High-alumima
(1 laver)

SiC brick
Spray (hearth)
Stave & cooling plate
Bell-less tvpe

4339 2384
30 x 104 20 % 10*
36 30
4 2

Carbon (4 layers)

High-alumima
(2 layers)

SiC hrick
Spray (hearth)
Stave & cooling plate
3 bells type

Table 2 Construction scale

Mizusihma N

No. 3 BE Chiba No. 5 BF
Revamping period {d) 111 98
Dismantled weight () 22200 8 096
Erection weight (t) 13 477 7204
Labor (man-hour) 1157 000 56 400
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5. Construction mamagement
6. Settlement of safety mamagement organization

Total engineering of short term revamping
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Fig. 7 Model for stress analysis of furnace top shell
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Fig. 8 General organization flame work of Blast Furnace Repair Works Control System
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