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Abstract:
To revamp a blast furnace (BF) is required about 

every 15 years, and revamp duration by a conventional 
method is around 130 days. JFE Steel has developed a 
new revamping method, so called “Large Block Ring 
Construction Method.” By employing the method, the 
revamp duration was remarkably reduced to a half of a 
conventional one. A furnace body (10 000 t) was seg-
mented into blocks of 10 t to 20 t weight during disman-
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Large Block Ring Method is a revolutionary technology 
in which a new mantle is fabricated in advance in 3–4 
large blocks weighing approximately 2 000 t, and work 
during the actual revamp is limited to transportation and 
joining of these blocks. Table 1 shows a comparison of 
the conventional method and the new Large Block Ring 
Method.

In blast furnace revamping projects since 1998, JFE 
Steel has carried out short-term revamping by the Large 
Block Ring Method, as shown in Table 2. The blast 
furnace revamping period is proportional to the inner 
volume of the blast furnace. Figure 1 shows a compari-
son of the revamping period for other Japanese blast fur-
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mounted on the furnace body. Due to the large num-
ber of blocks which must be moved into place, this 
wo
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furnaces, from input of basic load conditions.
An example of analysis of a reinforcing structure 

using JBSD is shown in Fig. 6. This analysis system 
made it possible to analyze approximately 100 models 
of the structure of the blast furnace in a short time, and 
thereby realized the design for a reinforcing structure for 
lifting the 5 000 t furnace mantle.

5.3 Single-Bevel Groove Welding Technique

With the Large Block Ring Method, the only fi eld 
welding required is welding of the upper/lower furnace 
block rings. As a result, the amount of fi eld welding 
is less than 1/10 that with the conventional method, 
enabling a reduction in revamping time. However, it was 
necessary to solve the following problems in fi eld weld-
ing of the furnace blocks.
(1) Because refractories and staves are installed on the 

inner side of the furnace blocks, welding is limited to 
single-bevel groove welding from the outer side, but 
the backing plate which is necessary in single-bevel 
groove welding of plates cannot be attached in the 
fi eld (Fig. 7).
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ing joining at the site was reduced to 5.5 mm or less, 
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space which could be secured for the Kurashiki No. 4 
BF revamping project (2001) was limited to 6 500 m2, 
even using a rail line near the blast furnace and a dry pit 
for slag treatment. In order to expand the adoption of 
the Large Block Ring Method to general blast furnaces, 
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was achieved by transporting the blocks from the 
assembly yard to the lifting equipment, and elimi-
nated the need to move the lifting equipment, greatly 
reducing construction space requirements (Fig. 11).
These space-saving techniques make it possible to 

apply the Large Block Ring Method widely to general 
blast furnaces, and were also adopted at Kurashiki No. 2 
BF.

6. Benefi ts of Development 
of Large Block Ring Method 

The benefi ts of the Large Block Ring Method which 
was realized by this development may be summarized by 
the following (1) through (3):
(1) Reduction of the revamping period by half
(2) Intrinsic safety of work
(3) Extension of blast furnace life by improved accuracy 

in furnace body construction  
The factors in the one-half reduction in the revamp-

ing period can be understood from Fig. 12, which shows 
a comparison of the respective processes in the Large 
Block Ring Method and the conventional method. In 
particular, the old furnace body dismantling process, 
new mantle assembly process, and stave installation 
process were reduced to 1/6 that with the conventional 
method.

Where safety is concerned, because the furnace body 
dismantling/assembly methods are radically changed in 
the Large Block Ring Method, work in high places and 
cramped quarters can be reduced by half in comparison 
with the conventional method. In addition, dynamiting 
work accompanying dismantling of the residual iron 

could also be greatly reduced.

7. Conclusion

JFE Steel developed the Large Block Ring Method 
for blast furnace revamping and achieved a short-term 
revamping of 62 days, or one-half of the time required 
with the conventional method, during the revamping 
of Chiba No. 6 BF in 1998. As a result of the develop-
ment of space-saving techniques for the Large Block 
Ring Method, short-term revamps were also realized 
at Kurashiki No. 4 BF and Kurashiki No. 2 BF using 
the same method. Although Fukuyama No. 5 BF is JFE 
Steel’s largest blast furnace, the company set a new 
world’s record for short-term revamping of 58 days 
at this plant by developing additional techniques for 
shortening the revamping period. Now the revamp at 
JFE Steel is the Fukuyama No. 4 BF revamping proj-
ect, which started 22 Feb. in 2006. In addition to the 
Large Block Ring Method for the furnace body, JFE 
Steel applied a challenging new method of large-block 
dismantling/assembly to the charging equipment as a 
further evolution of its short-term revamping method.
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