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Dissection of Blast Furnaces and Their Inside State

(Report on the Dissection of Blast Furnaces-1)

Kenjiro KANBARA, Tomoro HAGIWARA, Akitoshi SHIGEMI

Shin-ichi KoNpO, Yuji KANAYAMA, Kei-ichi WAKABAYASH], and

Nobuyoshi HiraMoTO

Synopsis:

For the purpose of investigating the inside of operating blast furnace, Higashida No. 5 B.F. (inner
volume 646 m?) was dissected and examined, after quenched with water under normal operating condi-
tion in 1968. This was the first trial in Japan of dissecting a commercial blast furnace.

Next, Hirohata No. 1 B. F. (inner volume 1 407 m?), which had been operated with c0m1derably high

productivity, was dissected in 1970.

Thirdly, Kukioka No. 4 B. F. (inner volume 1279 m®) was also dissected in 1971, so as to clarify the

features of low coke ratio furnace.

In this paper, the procedure of dissection, the general views on the inside of these furnaces, the characteristics
of each furnace, and the relationships between the inside state and operating conditions are described.
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Table 1. Operating results of Hirohata No. 1 and Kukioka No. 4 blast furnaces during 3 days just before blow-down.

(Hirohata No. | BF, blown down on July 23, 1970)
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Charge sequence

(Kukioka No. 4 BF, blown down on May 25, 1971)
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Table 2. Burdens of Hirohata No. 1 and Kukioka No. 4 Blast furnaces during 3 days just

before blow-down.

(Hirohata No. 1 BF)

Water for quenching (m3/min)

Total water volume for quenching
Higashide No.5 B.F. 3800m?
Hirohota No.! B.F. 14500 »
Kukioka

No.4 B.F. 64460 #

Kukioka No.4 B.F.

Fig. 1. Quenching condition of blast furnaces with water,
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Time after blow-down (hr)

kg/charge| T.Fe(%) | Si03(%) |ALO;3(%) | CaO(%) | MgO(%) | Mn (%)
Sinter 18 900 54.32 5.75 1.80 11.56 0.95 0.60
Hamersley pellet 5700 63.16 5.34 3.11 0.46 0.08 0.04
Hamersley lump ore 5100 65.00 3.00 1.70 0.24 0.06 0.09
Blended lump ore 7 800 61.80 5.20 1.45 0.85 0.55 0.26
(sub-total) 37 500
India Mn ore 400 20.50 7.00 4.48 1.30 0.16 33.04
Olivine 660 6.09 37.92 0.88 0.66 36.96 —
Lime stone 1080 0.77 0.36 0.18 54.29 0.12 —
Coke 12 500 0.62 6.10 3.20 0.34 0.26 —
Sinter ratio : 50.49, Pellet ratio : 15.29,

(Kukioka No. 4 BF

| kg/charge|| T.Fc(%) | SiOy(%) [A1:O5(%) | CaO (%) |MgO(%) | Mn(%)
Sinter (Kukicka DL) 13000 56.68 5.91 2.2 10.86 0.20 0.33
Sinter (Tobata DL) 6 500 56.31 5.82 1.97 9.59 1.26 0.40
Kowa pellet 3 300 62.19 4,82 0.86 3.65 0.29 0.07
Swazealand lump ore 3600 64.30 4.00 1.46 0.16 0.06 0.34
Hamersley lump ore 1 000 65.50 2.40 0.08 0.14 0.08 0.06
South Africa mixed lump ore 1 000 67.20 1.88 1.09 0.06 0.03 0.05

(Sub-total) 28 400 -
Mill scale 300 | 73.89 | 9.46 1.03 1.20 0.13 0.56
Africa Mn ore 150 21.02 6.04 6.13 1.18 0.25 31.80
Coke 7 200 0.65 5.00 2.83 0.51 0.18 —
Sinter ratio : 68.7% Pellet ratio : 11.69;

i3
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Mixed burden

N\
""" Parts where burden was already scraped out

Fig. 2. Method of scraping out the burden.
(Kukioka No. 4 B.F.)
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Fig. 3. Sampling in front of tuyere.
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Fig. 4. State of burdens in Kukioka No. 4 B.F..
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(with armor plate)

(without armor plate)

Photo. 1. Model test of burden descent.
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Lumpy 20ne

Sof tening-melting
layers

7

L7

Pr72LL77

Dropping
zone

i

ré

Hearth

Higashida No. 5 B.F

Sofieang—

o

<= Dropping —==

Hearth

Hirohata No.l B.F

Lumpy zone

melting
Lloyers

—

VL7777 I T I IEE

o),

Kukioka No.4 BF

Fig. 5. Distribution of softening-melting layers in blast furnaces.
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AL AT E X OEGKE D HRLD BIFEO /NS WIS D
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HROFET 2 b ORER» MRS L, Lo/~
IZADHEE LTV EEG ST, TihbbFig. 601, 1
BLUOIHBBEFOV~ 29 - A ORATH DR EH X

B, JIOERTOER 2 — 2 2 ERIESDICEE LT L E
LHyv—2Y A RCHANELTERLDOD, Mra—2
AEV— AT 2 ANTREBILTW D EEbNR5E. Ll
LoERE, Greuel 5700055 Endoscope %

:
ST B0, St .06

: Cavity

: Large brown roundish coke

: Small brown roundish coke

: Dark dense layer (mixture of graphite, metal, slag and
small coke)

: Large coke & fine coke (—5mm)

: Dark angular large coke, metal and slag drops

: Large brown coke

: Dark small coke, metal and slag drops

: Brown middle size coke impregnated with slag

: Brown and dark large coke

R -

Fig. 6. Vertical section in front of tuyere.
(Kukioka No. 4B.F.)
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WTEIE LV — 29 A WKL E S <HIGT 5.
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Photo. 2. Tempil pellets and graphite capsule.
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Fig. 11. Estimated temperature distributions in
blast furnaces. (Based on the measure-
ments with tempil pellets, graphitization
of coke, and agglomeration degree of
burdens)
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Fig. 12. Calculated gas velocity distribution in
the blast furnaces.
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Fig. 13. Temperature and pco distribution at
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